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Total Carbon. 


We 


tendency 


are all familiar with the very marked 
of in the to 


diminish the total-carbon content of cast iron. 


recent years foundry 
Everybody knows that in ordinary cast iron the 
total-carbon content may go up to 3.7 per cent., 
or, in certain classes of irons, even higher, say 
to 4.0 per cent. Some of this exists combined 


with the iron as iron carbide, fifteen parts of 


which are formed for each part of carbon pre- 


sent, so that an iron containing 6.6 per cent. of 
carbon as carbide would consist of nothing but 
hard, 
1 per cent. of carbon as carbide, that is, 1 per 
cent. of combined carbon, contains about one- 
seventh of its bulk as carbide. 


brittle carbide, while an iron containing 


Modern engineer- 
ing irons frequently contain 1 per cent. of com- 
bined carbon, the remainder, say 2 or 24 per 
cent., existing in the torm of graphite. It is 
now generally accepted that all types and forms 
of free carbon seen in cast iron are really the 
same material, graphite, from the small particles 
of temper-carbon in malleable iron to the flakes 
often visible to the naked eye in open-grained 
pig. 

During the past few years there has been a 
steady tendency towards the reduction of total 
carbon and towards the of combined 
carbon, so as to diminish the amount of graphite, 


increase 


which is regarded as the cause of poor mechani- 
cal properties. It is not at all uncommon to 
find irons with a combined-carbon content of 
1 per cent., which a few years ago only reached 
half this figure. This also tends towards the 
all-pearlitie structure, so much desired in place 
of the mixture of pearlite and ferrite which was 
usual. In fact, it is not unusual to find an iron 
containing more carbide than the pearlite re- 
quires, the excess existing as free carbide 
throughout the mass of the metal. The reduc- 
tion of total carbon also helps in diminishing 
the graphite content, which is now frequently 
below 2 per cent. 

It is possible that this tendency has gone far 
enough, and that very low total carbons will 
introduce difficulties connected with the sound- 
ness of castings, especially if the melting cannot 
be carried out at high temperatures. Several 
processes designed to yield low-carbon irons with 
enviable tensile and transverse figures have 


failed to realise the hopes of their sponsors, and 
the reason probably is to be found in the casting 
side of the problem. Indeed, 


witness a revulsion in favour of rather higher 


the future may 


carbons than are now usual, and specifications 
should not include figures for total carbon if the 
mechanical properties of the metal are fully 
covered. 


The Italian Foundry Congress. 


Many founders are hesitating as to whether 
they will participate in the forthcoming pan- 
Kuropean Foundrymen’s Congress to be held 
They are unanimous in 
recognising that the Italians will make perfect 
hosts, but they are wondering whether it will be 
worth while, 


points of view. 


next month in Italy. 


from the business and technical 
They may be imagining that 
Italy is still purely an agricultural country, with 
a few industrial activities concentrated in the 
North. Actually, Italy, 


point of view, is the most interesting country in 


from a metallurgical 
the world. It possesses neither iron ore nor coal 
in any appreciable quantities, yet it conducts 


successfully vast iron, steel and non-ferrous in- 


o or the snow on 
the Alps converted into electricity as its fuel, 
The latter is 


fetched from as far afield as the Indian bazaars. 


dustries, using ‘‘ white coal ”’ 


and scrap as its raw material. 


It possesses large well-equipped automobile fac- 
tories, shipbuilding vards and arsenals. It is 
a serious factor in the textile industries of the 
world, especially in the artificial-silk section. 

is that Italy is the 
recruit to 


The main factor, however, 
most recent industrial 


operations, and, as such, is unhampered by 
We 
are reasonably familiar with some aspects of 
their foundry industry, and in certain lines no 
They have, like 


the British, access to the foundry equipment of 


tradition and a mass of obsolete machinery. 


nation makes better castings. 


the world, and in most shops is to be seen a 
well-blended mixture of American, French and 
German machinery, with a modicum of British 
plant—often in the direction of electric-melting 
furnaces. 


It should be remembered that the acquisition 


of one “ tip ”’ 


may pay one’s travelling expenses 
A visit to a French works by a 


prominent British foundry 


many times. 
manager caused a 
change in his method of making large cylinders, 
which has resulted in the saving of several 
thousands of pounds for his concern. We would 
stress, therefore, that as a business proposition 


a visit to Italy is well worth while. 
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The British Cast Iron Research Association. 


V.—EXPERIMENTAL WORK IN PROGRESS. 


The experimental work conducted by the Asso- 
ciation is supervised by the Research Committee, 
the details of an individual investigation being 
settled by a group of expert sub-committees. 
The work is carried out by fully-qualified investi- 
gators on the staff of the Association, either at 
the headquarters laboratories of the Association, 
at the Falkirk laboratory, at the works of 
members where suitable melting plant or other 
manufacturing scale equipment is available, or 
at the universities or national laboratories. The 
work in general has a specific aim, either to 
cheapen the production of castings or to improve 
quality to meet special service conditions. It 
falls into three main sections: Work on cast and 
malleable iron; work on the cupola furnace uni- 
versally used for melting, and work on auxiliary 
materials used during the process of manufacture 
such as moulding sands, refractories, blackings, 
metallurgical coke, ete. 

The programme for 1930-31 is given below, and 
when reading this it should be borne in mind 
that it is essentially a continuation of work done 
in earlier vears, a good deal of which has been 
completed. 


Moulding Sands and Refractories. 


(a) To continue the examination of moulding- 
sand deposits which show features of special 
interest, on the lines described in 
Reports No. 73 and No. 74. 


(b) To apply results obtained in Reports No. 
73 and No. 74 to members’ foundries, and to en- 
courage the regular use of compression and 
permeability tests for daily control of sands, with 
a view to improving floor sands in foundry use 
and cheapening their cost. 


Research 


(c) To determine the properties of oil-bonded 
core sands, using characteristic silica sands as a 
base and a variety of bonding materials, heated 
for a range of times and temperatures, including 
the determination of suitable tests and the de- 
velopment of apparatus therefor. 

(d) To find a method for determining the per- 
meability of dry sand. 


(e) To work out suitable refractory materials 
for the linings of cupola furnaces, including the 
development of suitable methods of testing, and 


to arrange for practical trials of selected 
materials, 


Heat-Resisting Cast Iron. 


(a) To evolve a theory of the growth of cast 
iron, based on the data now available from tests 
on high-silicon alloys, with a view to solving 
current difficulties in using cast 


under 
heat. 


irons 

(b) To determine the mechanical properties of 
the Silal series of high-silicon heat-resisting alloys 
at elevated temperatures. 

(c) To assist members in the commercial de- 
velopment of these alloys and their application 
to suitable types of service ; to work out alloys in 
the range suited to special service requirements. 


Ingot-Mould Irons. 


(a) To determine the thermal properties— 
specific heat, specific gravity, thermal expansion 
—-of ingot-mould and other irons from ordinary 
temperatures to 900 deg. C.; to find irons suitable 
for ingot moulds, with special reference to resist- 
ance to growth and scaling and to sudden 
changes in temperature. 

(b) To co-operate with Dr. J. W. Donaldson 
on the thermal properties of ingot-mould irons. 


Malleable Cast Iron. 


(a) To determine the influence of size of test- 
bar upon the properties of malleable cast iron, 


with a view to preparing a preferable alternative 
test-bar to the present B.E.S.A. standard. 

(b) To continue studies of the overall shrink- 
age of malleable iron, during solidification and 
annealing, in relation to size, thickness and form 
of the casting. 

(c) To apply to malleable iron relevant con- 
clusions from other investigations on superheat- 
ing, cupola melting, alloy additions, ete. 


Cupola Melting Practice. 


(4) To continue the development of the 
Fletcher ** balanced-blast ’’ cupola, and to deter- 
mine its utility for the various branches of the 
industry in various sizes. 

(b) To co-operate with the Lron and Steel In- 
dustrial Research Council on investigations into 
metallurgical. coke. 

(c) To continue the industrial development of 
the soft-blast cupola. 


Light Castings. 

(a) To continue the investigation into the most 
suitable ranges of composition for light castings, 
with special reference to resistance to shock and 
other mechanical properties and their relation 
to structure. 

Alloy Additions to Cast Iron. 

(a) To investigate the properties of the irons 
containing up to 16 per cent. silicon and 30 per 
cent. nickel, with special reference to the de- 
velopment of irons resistant to corrosion, heat- 
resistance, mechanical stress, shock, wear, both 
with and without heat-treatment. 

(b) To assist members in the commercial de- 
velopment of suitable irons for given classes of 
service. 

(c) To investigate the series of irons high in 
manganese and molybdenum and chromium, ren- 
dered grey by appropriate increases in silicon, 
with or without heat-treatment. 


Strength of Cast Iron in Relation to Design. 


(a) To continue the investigation into the 
change of strength of cast iron with section for 
special irons of high quality, and to study the 
relationship between strength and combined- 
carbon content. 


(b) To correlate various tests employed for 
strength determinations; to correlate changes in 
strength with changes in composition and with 
changes in melting conditions. 

(c) To study the elastic properties of cast iron 
and their relation to understressing and heat- 
treatment. 


(d) To co-operate with Prof. Bulleid, Univer- 
sity College, Nottingham, in studying the fatigue 
properties of cast iron and their relationship to 
other tests. 


The Structure and Mechanical Properties of Grey 
Iron in Relation to Melting Conditions. 

(a) To continue work on the effect of super- 
heating on the structure and properties of grey 
and white cast iron, and the production of simi- 
lar effects by alternative methods; to work out 
the best type of structure for high-quality irons 
and best methods of attaining it. 

(Lb) To complete theoretical explanations of the 
effects observed under («). 


Small cracks in grinding wheels can be detected 
by hanging up the wheel and tapping it with a 
wooden mallet, the difference between the ring of a 
sound and a cracked wheel being very marked. 


Avcust 6, 1931. 


Random Shots. 


That section of this Jovurnat headed ** Trade 
Talk,’ and termed by the Editor and his satel- 
lites (a racy abbreviation, is it not*), 
has been woefully off colour for some months. 
Not, let me hasten to amplify, through any 
negligence of official blue pencils, but simply 
because even Editors, potentates as they are, 
cannot make silken purses out of sows’ ears. | 
propose, therefore, with the permission of the 
particular potentate concerned, to give below a 
few exclusive news-items which might fittingly 
appear in a special Millennium Number. 

* * 
* Trape 
|Copyright throughout the world by © Marks- 
man.’ Reproduction in whole or part 
prohibited.) 

Emp.toyees of Aberdeen Foundries, Limited, 
Aberdeen, Aberdeenshire, contributed to charit- 
able institutions during 1930 the sum of 11d. 

* * * 


St. James’s Sgvare, the centre of London's 
clubland, has been purchased by the Proletariat 
Estates Syndicate at a cost of £35 per sq. ft. A 
large magnesium foundry is to be built on the 
site. 

* * * 

IN periaNce of Home-Office Regulations, the 
welfare supervisor of the Gayway Foundry, East- 
bourne (Miss Nellie Snookers), has had the in- 
terior walls of the foundry buildings painted a 
bright red. Miss Snookers, in an_ interview, 
informed our representative that her action was 
justified by the new colour psychology. The 
colour ** red ’’ (cerise is the shade used by Miss 
Snookers) would give to the Gayway moulders a 
sense of confidence and comfort which dirty 
whitewash would not. The moulders approve of 
Miss Snookers’ kindly step. 

* * * 

THe First INTERNATIONAL CONGRESS IN- 
pusTRY opened at Reikjavik, Lceland, on Mon- 
day. Movider A. Sprig, in his Presidential 
Address, said that the figure’ pre-eminent in 
industry to-day was the moulder. Moulding was 
recognised as the most exacting art in the world. 
The moulder must be endowed with the eye of 
Titian, the precise touch of Rembrandt, the 
manual skill of Cellini, and, in addition, the 
mind of Einstein, the patience of Job and the 
physique of a Greek athlete. Tens of thousands 
of moulding aspirants were rejected yearly be- 
cause they did not possess the talents essential 
to practitioners of the profession, which was 
rapidly absorbing the most brilliant and original 
leaders of present-day civilisation. 

* * 

MovuLpING Sanps, LiMitep, was compulsorily 
wound up yesterday. Sir Joshua Sillicar, K.C., 
M.P., said that the failure of the company must 
be attributed to what he could only describe as 
an act of destiny. As was well known, the con- 
cern was formed in 1928 to exploit commercially 
moulding-sand deposits situated in the centre of 
the Sahara Desert. Of such quality were these 
sands that from the outset the prices realised 
for them yielded substantial profits and hand- 
some dividends. The company’s shares could not 
be bought on the open market. Unfortunately, 
at the end of 1929, a typhoon, of unparalleled 
violence and duration, completely dispersed the 
sand deposits. Efforts to rediscover them were 
made throughout 1930. Countless explorers and 
technical experts sifted the entire face of the 
desert, and whole tribes of Arabs were heavily 
bribed to protect the parties from the hostilities 
of marauding natives. These stupendous labours 
met with not one grain of success. The camel 


expenses alone amounted to £30,000, and the cost 
of water supplies approached a further £26,000. 
The resources of the company were now ex- 
hausted, and the winding-up of Moulding Sands, 
Limited, was, therefore, inevitable. 

MarRKSMAN. 
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Potentialities 
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of Cast Iron. 


‘Two Papers, one on ‘‘ Some Considerations and 
Tests for Cast Materials for High-Temperature, 
High-Pressure Service,”’* by Mr. L. W. Spring, 
and the second on ‘‘ The Thermal Conductivity 
of Cast Lron between 0 and 100 deg. C.,"°+ by 
Prof. H. Thyssen, Jean R. Maréchal and Paul 
Léenaerts, were taken together for the purpose 
of discussion when presented to the annual Con- 
vention of the Institute of British Foundrymen, 
though there is little connection between them. 

Mr. J. G. Pearce (Director, British Cast Lron 
Research Association), who had visited Mr. 
Spring’s laboratory in Chicago and had been im- 
pressed by the equipment used there for creep 
testing and by the manner in which Mr. Spring 
was carrying out his tests, intimated that he would 
contribute a written contribution to thediscussion 


on Mr. Spring’s Paper. 
Conductivity of Cast Irons. 


Dr. J. W. Donxatpson (who has carried out 
many tests on the thermal conductivity of iron 
and steel, and non-ferrous alloys, and whose re- 
sults were among the first to be determined with 
respect to this property) made a written con- 
tribution to the discussion on the Belgian Ex- 
change Paper. In the first place, he pointed out 
that the authors had adopted an indirect method 
of measuring the conductivity, in contrast to the 
usual direct methods, and that in working out 
their formule with regard to this method, they 
had made certain assumptions which appeared to 
be not altogether justifiable. They had stated 
that the conductivity k was a function of the 
temperature, but they had made no allowance for 
this in their various formule. The symbol T 
appeared to be used (in the same equations) for 
the temperature of the bar and also for the 
excess of temperature between the bar and the 
surrounding medium. The latter temperature 
should be expressed as the temperature of the 
bar less the temperature of the cooling water, 
i.e., as (T—15 deg.). Again h, the coefficient of 
lateral radiation, was taken as being the same 
for all the cast-iron bars tested and also for the 
electrolytic-copper bar. Dr. Donaldson con- 
sidered that it would be difficult to guarantee 
that all the surfaces would be exactly the same, 
especially with different materials, and, there- 
fore, the function h could not be eliminated in 
obtaining the relative conductivities. It was 
also stated that the space surrounding the bar 
was limited by a metal surface maintained at a 
constant temperature by means of a current of 
water at 15 deg. C., but as this water was taking 
up heat from the bar the temperature of the 
water must be increasing and must be varying. 
This variation was not dealt with in the formula, 
nor was any account taken of convection cur- 
rents in the space between the bar and the 
jacket, and these currents must affect the results. 


Heavy Variations. 


When the results obtained for the relative 
conductivities of the five irons were considered, 
they were found to vary from 0.1776 to 0.302, 
a variation which appeared to be considerable, 
in view of the work of other investigators. In 
carrying out thermal conductivity determinations 
on grey cast iron, he (Dr. Donaldson) had found 
the k value, measured direct, to vary only from 
9.110 to 0.137 on irons of widely varying compo- 
sition, and somewhat similar values were 
obtained by Masumoto for grey cast iron. From 
the compositions of the authors’ irons he would 
have considered the variations to amount to only 
about 15 per cent. 

The authors had deduced from their results, 
by plotting the relative conductivities obtained 
against the increasing contents of the various 
elements, that a marked increase in conductivity 


* FouNDRY TRADE JOURNAL, June 11 and July 2, 1931. 
t Ibid., June 11, 1931. 


was obtained with increase of phosphorus 
content. In view of the results which he had 
obtained in his experiments, where, within 


certain limits, one element only was varied at 
one time, and where it was shown that an 
increase of silicon from 0.65 to 1.91 per cent. 
decreased the conductivity from 0.135 to 0.110, 
and increase of manganese trom 0.97 to 2.43 
decreased the conductivity from 0.122 to 0.118, 
it was difficult to see how such a deduction could 
be made from the results obtained from five 
irons where there were five variables in each. 
In his own investigations, two irons of prac- 
tically similar composition, except that the 
phosphorus contents were 0.17 and 0.81 per cent., 
gave k values at 100 deg. C. of 0.122 and 0.124 
respectively. It might be possible that a greater 
increase would be obtained by increasing the 
phosphorus beyond 0.81 per cent. 

The authors had dealt with the effect of the 
size of graphite lamelle on the conductivity, and 
Dr. Donaldson agreed with them that the smaller 
the graphite the better the conducting power of 
the material. They had a'so stated that they 
had not yet considered the influence of the 
metallic matrix on the conductivity. He pointed 
out that he had shown that, in cast iron, ferrite 
was a better conductor of heat than was eutectoid 
pearlite, and a somewhat similar conc!usion had 
been reached by Masumoto. 


Steel Castings or Forgings for Va'ves ? 


Mr. H. C. Dews (President, London Branch), 
discussing Mr, Spring’s Paper, said it could not 
be complained, in respect of the Exchange Paper, 
that there was a paucity of data. Like all 
American Exchange Papers, it was replete with 
facts and figures, though there might be doubts 
in some minds as to its suitability for presenta- 
tion to an institute of foundrymen. However, 
there was one aspect of it which was of the 
greatest importance to foundrymen, and that was 
the fact that the author had supported the use 
ot steel castings instead of forgings for high- 
temperature and high-pressure service. A few 
rears ago it had been almost universal practice 
to use cast steel for high-temperature steam and 
oil valves, but in more recent years there had 
been a tendency to change over to the use of 
forged steel, and practically all makers were 
making a large proportion of their valve bodies 
out of steel forgings instead of steel castings. 
This was against the interests of the steel 
iounders. That change had been due almost 
entirely to engineers’ dissatisfaction with the 
steel castings supplied to them. They believed, 
rightly or wrongly, that they were more likely 
te have a sound valve body if it were made from 
a forging than if it were cast. Mr. Spring had 
put forward much data-—which, incidentally, 
must not all be accepted entirely at its face 
value without further investigation—and it was 
a pity that he was not present, so that he could 
be questioned a little with regard to it—from 
which he attempted to prove that the steel in a 
steel casting was better for resisting high-tem- 
perature service than was the steel in a forging. 
That was a rather novel point of view. The 
testing of materials at high temperatures had been 
investigated fully only during the last year or 
two; the investigations occupied a considerable 
time, and we were only just beginning to under- 
stand how they shonid be carried out. If the 
point of view put forward by the author were 
substantiated by further work, we should be back 
again in the position we occupied a few years 
ago, in that steel founders would be called upon 
for very sound castings. All steel founders who 
had produced valve bodies knew that they were 
not easy to make, but the point arising out of 
the Paper was that there was likely to be a very 
urgent need for really sound steel castings for 
high-temperature and high-pressure purposes, 
and if the founder were to regain the business 
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he had lost to the forger in this sphere he should 
be ready to produce these sound castings. 


Confirmatory British Tests. 

Mr. W. T. Grirritus said that tests carried 
cut at the National Physical Laboratory recently 
on high-temperature nickel-chromium and nickel- 
chromium-iron alloys had also led to the conclu- 
sion that an alloy as cast was stronger at high 
temperature, i.e., that it had a higher creep- 
stress value, than it was if it were worked in 
some way prior to testing. Therefore, he en- 
dorsed Mr. Dews’ remarks that foundrymen in 
this country should consider this matter care- 
fully because the results did suggest that the 
foundry had again the chance of showing that 
the material which had been worked, and which 
many engineers were inclined to favour, might 
not be as good in certain circumstances as 
material which had not been worked at all but 
had been subjected only to the ordinary foundry 
procedure. He believed that in America cast 
parts were more popular than in this country, 
and cast steel in particular was used for a very 
large number of large components for which 
English engineers at present would consider 
worked material only. Therefore, he urged that 
foundrymen in this country should give con- 
sideration to this possibility of extending the 
uses of their product, particularly in the case 
of high-quality cast iron and cast steel. 

Mr. H. H. Suerwerv (a colleague of Mr. 
Spring, inasmuch as he is associated with the 
same group of companies), said he was very 
much concerned about the reference which Mr. 
Spring had made to corrosion, and suggested 
that, in view of Mr. Spring’s knowledge of 
malleable iron, it might be worth while approach- 
ing him for some information, perhaps embodied 
in a Paper, upon factors affecting the corrosion 
of malleable iron, and upon the effect of 
moderately-high temperatures upon the different 
types of malleable iron. Commenting upou the 
remarks made by Mr. Dews concerning the data 
contained in the present Paper, he recommended 
metallurgists who visited the United States to 
call upon Mr. Spring, who no doubt would be 
very pleased to show them what he had done 
and the apparatus he was using. Mr. Spring 
was one of the foremost authorities in the United 
States on castings for use at elevated tem- 
peratures and pressures, whether the castings be 
made of iron, steel or other metals. 

Mr. A. Campion confined his remarks to the 
Belgian Exchange Paper. He had been much 
disappointed on reading the Paper owing to the 
waat of specification and relevant detail of the 
experimental work. The values which the 
authors had found for the conductivity of the 
five irons which had been examined showed an 
extraordinarily wide variation, much wider than 
had been found by other workers, Dr. Donaldson 
in particular. This wide variation was probably 
due to the fact that the authors had worked with 
only five irons, and these with five elements 
varying in no regular manner. The authors 
had deduced a general law from the results of 
these experiments. He thought that most people 
who had worked with cast iron would hesitate to 
enunciate a general law from the results of even 
50 irons with only a single variable. 

The Paper was not easy to follow, as there 
appeared to be much irrelevant matter in- 
cluded. This was notably the case in the mathe- 
matical portion, a number of the equations 
appearing to have no bearing on the calculation 
and the remainder to be of doubtful validity. 
He had been in pretty close association with Dr. 
Donaldson and knew his work, and could confirm 
the views already expressed that Donaldson’s 
work was to be preferred to, and considered to 
be of greater accuracy than, the work detailed 
in the Paper. It was, indeed, unfortunate that 
the resources of the Institute should be employed 
in giving publicity to material of the kind con- 
tained in the Paper. 

The Presrpent (Mr. A. Harley), referring to 


(Concluded on page 82.) 
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Foundry Selling Practice. 


By Eric N. Simons, 


(Continued from page 4.) 


No. 6. THE PRODUCT FROM THE SALES 
POINT OF VIEW. 


The sales manager should never imagine that 
his job has a ring fenced round it, preventing 
him from any sallies and excursions into the 
realms of production, accountancy, manage- 
ment and the other different functions of the 
foundry. His task is to produce sales, and 
profits as a result of those sales. Any phenome- 
non he encounters, that seems to have a bearing 
upon the sales problem as he sees it, he has a 
right to investigate. And if he finds that any 
particular procedure or system in any depart- 
ment whatsoever has an adverse, or could be 
made to have a favourable, influence upon sales, 
it is his duty to study it, suggest ways and 
means of altering it, or even to recommend its 
abolition, if he deems it advisable. All his sug- 
gestions may not be adopted; but if his judg- 
ment is sound, events will surely justify him in 
the long run. 

The sales manager, worth his salt, must then 
turn his attention to the castings, and as a 
beginning he should tabulate every factor they 
possess which helps or hinders sales. The very 
action of assessing their sales value in this way 
will clarify his own mind as to the strengths 
and weaknesses they possess. If he has had 
outdoor experience he will know what customers’ 
opinions of the castings are. Many of those 
who produce them have never in the course of 
their lives been brought hard up against adverse 
criticism. A reasoned and tactful statement of 
the product's disadvantages is the first step 
towards removing them. 

It need not be stressed here that there is a 
wide difference between the attitude of the 
maker of the castings and the attitude of the 
user. Repeatedly the foundry will turn out a 
job that they are prepared to swear is first class, 
but that the customer rejects for some reason 
that seems to the technical man trivial, or be- 
cause it does not coincide with the user’s own 
notions of what he wants. The sales manager’s 
task is not to assume that in every instance the 
customer is right, but to bring about a rap- 
prochement between the two differing attitudes. 
This he can only do after he has studied the 
product closely. 

Few foundry sales managers are concerned 
with only one type of casting. Even, for 
example, if the foundry makes steel castings 
only, there will probably be as many as seven 
or eight different steels, if not more, in which 
the castings are made, all for different markets. 
What the sales manager has to find out is 
whether his firm is right, when all the factors 
have been taken into account, in making as 
many types of castings as it is making at pre- 
sent, whether there are too many or too few 
types, and so forth. 


The Question of Points of View. 


Here one comes up sharply against the ques- 
tion of different points of view. From the 
outdoor representative’s angle, the proper thing 
is to sell to the user what he wants to buy. 
He favours, on this account, as wide a range of 
castings as possible, because he has so many 
more chances of making sales. It is easier for 
him to offer an alternative than to sell by argu- 
ment the type that is, in the opinion of the 
foundry, the one right one. The result of this 
is that in many instances the foundry will be 
found manufacturing far too many sizes and 
shapes and sorts of castings, and if proper cost- 
ing systems were introduced, it would probably 
he found that several of these were being mar- 
keted at a loss. The inefficiency of the costing 
systems of even some of the largest foundries 


effectively conceals facts of this sort from the 
management. It is the sales manager’s job, in 
co-operation with the chief accountant, to un- 
earth them. 

It is generally assumed in production depart- 
ments that the production of larger quantities 
carries with it an increase in efficiency. The 
smaller the concern, the fewer the number of 
types of casting it can handle economically and 
efficiently. Unless a department can be allotted 
to each type, too much muddle results. For 
this reason the production departments, as com- 
pared with the salesman, usually welcome any 
reduction in the number of types marketed. It 
must not be assumed that the foregoing com- 
ments are invariably true. Some foundries 
depend for their success upon their ability to 
turn out a diversity of castings, but these have 
usually specialised and constitute exceptions to 
the general rule. The sales manager will find 
that in many instances one or two types of 
castings can be deleted from the production 
programme with no loss of profit, and possibly 
a gain. This does not mean that he should 
recommend a permanent standardisation of the 
total number of types manufactured. The num- 
ber should be elastic, to vary with circumstances. 
Now an old type will become obsolete, now a 
new type will go ahead. 

Having investigated this question of the maxi- 
mum economically profitable number of types, 
the sales manager should next outline clearly, 
from his experience and from ascertained facts, 
the exact reasons why the customer buys his 
castings or any castings of the type he manu- 
factures. For example, if iron castings are 
concerned, he should find out and set down why 
iron castings are bought in preference to steel 
or brass or gunmetal. Are his castings doing 
something no other type of casting can do? 
Are they being used for something hitherto not 
known? Are they better for particular purposes 
than other types, and, if so, in what respects? 
Is the main advantage their price? Are they 
bought merely because there are shortages in 
other directions? 

Having found out exactly why people buy 
his goods, the sales manager has really done 
something important. He has_ discovered 
whether he is meeting a genuine demand or 
merely playing the part of a stop-gap, as the 
maker of tungsten magnets might be owing to 
the excessive demand for cobalt-steel magnets. 
He has learnt a great deal about the selling 
problems before him, and has ample information 


as to the economic justification for the product’s: 


existence. It is not unknown for courageous 
sales managers to advocate the complete scrap- 
ping of the product and its replacement by 
another. That is genuine sales management. It 
is quite wrong to imagine that sales manage- 
ment means making the best of what one has 
to sell. It may mean getting rid of it com- 
pletely. 

The sales manager must, next investigate the 
history of the castings. Such facts as the total 
sale and consumption over a period of years 
indicate the extent to which the industry is 
progressing or declining. There must have come 
a time in the history of iron foundries, for 
example, when iron castings in certain industries 
were replaced by steel. A clever sales manager 
would have perceived that change from his 
statistics and would have made suitable recom- 
mendations. 

Patents. 


Then there is the question of patents. Every 
sales manager should familiarise himself with 
the position of his firm’s products in this respect. 
Are the castings shut out of particular markets 
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by patents owned by other firms or competitors: 
Are any of these patents near to expiration? 
What effect will this expiration have? Can 
any of the goods be patented that are not 
patented already? If the goods themselves can- 
not be patented, can the process by which they 
are manufactured ? 

The sales manager must always bear in mind 
the possibility that his product may be super- 
seded. Goods are superseded by others for 
various reasons, among which may be men- 
tioned the discovery of a substitute, suitable, 
at a lower price; legislation, which may class 
certain products as injurious to the health of 
operators or users, or may impose heavy tariffs 
upon them; new inventions, rendering the cast- 
ings obsolete (wrought iron was rendered obsolete 
for the electrical industry when dynamo-magnet 
steel castings became a commercial possibility) ; 
the opening up of new sources of supply. Any 
tendencies observed by him that may cause 
supersession of the castings for one or more of 
the above reasons should be indicated by the 
sales manager, and steps taken to save the 
situation. 

The Packing of Castings. 

Another point the sales manager must not 
overlook in his study of the product is packing. 
In too many instances, founders are content to 
quote—especially to overseas markets—‘‘ packing 
extra,’ without indicating in advance what the 
cost of this packing may be. Importers and 
overseas buyers are not always so familiar with 
the cost of packing as English firms think they 
are. They tend, therefore, to buy the goods 
that are quoted for “‘ packing included,”’ or the 
cost of packing which is clearly stated. The 
sales manager must investigate the type and 
methods of packing. Sir Arthur Balfour pointed 
out recently, after his visit to Egypt, that the 
general consensus of opinion in that market was 
that British packing was far too heavy and 
costly. All these points should be gone into by 
the sales manager. If the castings are not 
packed, and he thinks packing would improve 
their sales, or their appearance on arrival, he 
should not hesitate to say so. These are all 
matters that directly concern him. 

It is not claimed that this section has dealt 
exhaustively with the sales problems raised by 
the product, but enough has been written to 
indicate the need for close study and to suggest 
a few profitable lines of inquiry. Another sub- 
ject of great sales importance is the firm itself. 


(To be continued.) 


Potentialities of Cast Iron. 
(Concluded from page 81.) 


Mr. Spring’s Paper, said that his impression, as 
the result of a quick glance at it, was that it was 
well worthy of very serious consideration. The 
data it contained were much appreciated, par- 
ticularly in view of some of the conclusions, 
which seemed to indicate that the foundry might 
regain some of its lost prestige if it could pro- 
vide the engineer with more uniform and reliable 
steel castings. With regard to the Belgian 
Exchange Paper, he said that the criticisms had 
been very severe, and the Institute’s point of 
view might well be indicated by the publication 
of Dr. Donaldson’s criticisms. 


Cast-Steel Crankshafts.—Crankshafts, connecting 
rods, etc., have hitherto been made by the hot- 
forging process. A distinct departure from this 
method, however, has been made by an American 
firm, and a satisfactory product has resulted. The 
new method is that of casting a special analysis 
nickel-manganese steel. A complicated and most 
precise triple heat-treatment imparts to the castings 
good physical properties, and by using castings it 
has been possible to redesign the parts so as to 
increase strength at weak points and to lighten the 
structures as a whole. The Industrial Steel Casting 
Company, Toledo, O., has pioneered this field and is 
making cast crankshafts and connecting rods success- 
fully 4s two or the world’s largest manufacturers 
of pumps.—‘ Steel.”’ 
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The Sand-Spun Pipe Foundry of the Staveley 
Coal and Iron Company, Limited. 


(Concluded from page 73.) 


The Stripping Plant. 

Immediately before arrival at the stripping 
plant the socket-core plates and spigot-end plates 
are removed, and the remainder of the socket 
core scraped out. Stripping is carried out in 
two distinct operations. The first consisting of 
cutting out a section of the sand longitudinally 
by means of compressed air. This is done in a 
closed chamber, the pipes passing through sealed 
holes at one end. The air supply, at 80 Ibs. 


operation. The transfer carriage discharges on 
to a pipe gantry provided with four turntables, 
from which the pipes are distributed according 
to quality and size to four gantries, arranged at 
right angles to the reception gantry. The first 
turntable deals with defective or damaged pipes, 
which are passed on the gantry for breaking 
up. The remaining turntables deal with the 
pipes of the particular size for which the 
auxiliary equipment have been specially adjusted. 


Fic. 7.—View or TittinGc TABLEs. 


pressure, is carried by a walking pipe, and the 
electrical energy for operating the travelling 
carriage by flexible cable. The blow-pipe car- 
riage, driven by a 5-h.p. series-wound motor, 
travels at the rate of 60 ft. per min., the factor 
of safety is rail adhesion, which is well below 
the point at which the air pipes would suffer 
in the event of abnormal resistance. 

The flasks are manipulated to and from the 
blowing chamber by a hydraulic-ram device. The 
blow box is maintained under a slight vacuum 
by a branch of the dust-collecting main, to be 
described later. The sand discharged in the blow 
box falls into a sand-collecting hopper in the 
cellar, the hopper feeding through a star sand 
valve, the conveyor delivering to the sand- 
reclamation plant. 

For the second stripping operation the flasks 
are rolled on to a tilting table which holds two 
flasks. Heads of hydraulic rams are then 
brought into engagement with the spigot ends 
of the pipes, which are thus pushed out of the 
flasks and on to transfer bogies; the ram heads 
are now withdrawn, carrying with them portable- 
scraping devices. As soon as the ram heads are 
clear, the tables are tilted to an angle of about 
70 deg. and the sand falls into a hopper. The 
empty flasks roll to a gantry from which they 
are picked up by the second crane and deposited 
according to size on the gantries serving the 
jolting machines. 

We will follow the pipes through from the 
stripping gantry. The pipe-transfer carriage is 
operated by an electrically-driven main-and-tail 
haulage, which is housed in a dust-proof cabin 
in the cellar. Remote control of the starting 
equipment and automatic limit switches at both 
ends of the travel have been provided for quick 


Each of the gantries serves identical units of 
plant, consisting of grinding station, turning 
and boring machine, weighing machine, proving 
pump and dipping plant. 


Flashes or other slight external projections are 
dealt with by compressed-air turbo grinders. 
Soft sodium-silicate slag patches inside the pipes 
are dealt with by electric grinders, the pipes 
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being at the same time revolved on electrically- 
driven rollers in a direction opposite to that of 
the grinding wheels. An efficient dust-collecting 
system is in operation in conjunction with the 
grinders. Any pipes requiring machining of any 
character are next dealt with, they then pass 
over the weighbridge to the proving pump, here 
every pipe is subjected to the British standard 
hammer and hydrostatic test, and they pass on to 
the dipping plant. The dipping plant comprises 
a coke-fired preheating stove, of the continuous 
type, which is worked under strict temperature 
control and a dipping tank; this last is served 
by fixed lifting tackle, the pipes being handled 
in a cradle taking from 6 to 12 pipes, accord- 
ing to size, and are suspended in the solution 
for a time to give a uniform coating. The pipes 
are then marked and loaded for despatch by road 
or rail or delivered into stock, as the case may 
be. The loading sidings are served by a 3-ton 
crane. The stocking ground is served by a 
5-ton Booth loco. crane. 

The empty flasks, deposited on the sections of 
the gantry serving either of the four jolt ram- 
ming machines, are rolled on to the tilting table 
of their respective machines. These tables are 
hydraulically operated, the movement being first 
in the horizontal, which shortly changes into 
the vertical direction; at the point of change 
in direction, automatic locks come into operation 
which securely hold the flasks in position. When 
the vertical position has been reached, the car- 
riage complete with the flasks moves downwards 
till the flasks seat themselves upon the socket 
patterns, which are fixed to the jolting tables, 
these last being installed in the cellar. 

The body pattern, consisting of a turned iron 
cylinder, is then lowered into the flask, centred 
at the bottom end by a conical spigot engaging 
with a corresponding conical socket in the socket 
pattern. A portable sand hopper is then placed 
on the top of the flask. This hopper consists of 
two main parts, a ring with a spigot which en- 
gages with the bore of the flask and a centre 
piece, with a machined-conical socket, which 
engages a similar turned cone on the top of the 
pattern. The centre piece and ring are con- 
nected by vertical fin cast integral with them. 
This fitment serves the dual purpose of pattern- 
centring device and sand hopper. 

Two main supply hoppers deliver the sand 
through a pipe to two flasks simultaneously. 
The spigot mould is made by means of a 
tipped ring during the latter part of the ram- 
ming operation. Blacking, which is mixed in 
the cellar and pumped to a tank above the flask, 
is flushed down the walls of the mould by means 
of a spring-loaded valve, surplus blacking drain- 
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ing into a tray beneath the flasks. Each machine 
is served by a Markham hoist of 60 tons lifting 
capacity, which handles two or three body pat- 
terns simultaneously. These hoists are perma- 
nently fixed to rigid members of the main 
building. 

The jolt ramming machines were supplied by 
Pneulec, Limited; each is capable of handling 
loads up to 26,800 Ibs. at 80 strokes per min., 
when supplied with air at 80 lbs. pressure. The 
machines are carried on concrete foundations, 
which are strongly reinforced, and, in order to 
minimise vibration the individual foundations 
are isolated, and they are also entirely inde- 
pendent of the foundations of the main building. 

All the operations of the tilting table, pattern 
hoist, sand feeders and jolter are controlled from 
the jolting-machine platform. The time taken 
to make the mould, from floor to floor, is approxi- 
mately 10 min. Having completed the mould, 
the actions of the tilting table are reversed, and 
the flask, complete with mould, is returned to 
the gantry, from whence it is picked up by the 
same crane which delivered the empty flask to 
the machine and deposited in its respective posi- 
tion on the drying gantry, where the moulds are 
skin-dried by horizontal coke-oven-gas burners, 
which are provided with low-pressure air jets in 
order to produce low temperature, and high-speed 
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flames capable of forcing through the moulds 
large volumes of extraneous air, to give a quick- 
drying effect without burning. The burners are 
situated at the spigot end of the mould, and 
the socket end is fitted with a removable baffle, 
an arrangement which ensures uniformity of 
drying. From the drying gantry the moulds 
are picked up by the first flask-handling crane 
and delivered to the gantry serving the twisters. 
The Sand Plant. 

The sand-mixing plant comprises a clay-wash 
plant, with storage tanks, sand mixer, ete., 
bonding mill and auxiliaries. 

Not less than 95 per cent. of old sand is em- 
ployed. The sand from the blow box is, as pre- 
viously stated, delivered to the conveyor system 
through a star valve. The hopper receiving the 
sand from the final stripper is discharged by a 
screw conveyor, which regulates the feed to a 
shaker conveyor. This sand-extraction plant, 
the conveyor belts, etc., are driven by a motor 
of 10 b.h.p., the motor, it may be noted, is 
capable of dealing with the double unit, when 
the second unit of plant is installed. 

The sand collected is discharged into a cooling 
and dust-separating drum, which is equipped 
with an internal water spray and an adequate 
branch to the air-collecting main for carrying 


Pree-WEIGHING MACHINE AND Province Pump. 


away the dust- and vapour-laden air. The cool- 
ing drum is driven by a 15-h.p. motor. The sand 
from the drum is delivered to the boot of dupli- 
cate bucket elevators, one a standby; the ele- 
vator delivers to a storage bunker by way of a 
vibrating screen, which takes out any foreign 
matter, the rejections, also any surplus, which 
are delivered by a belt conveyor to a bunker 
outside the building. 

A similar belt conveyor, installed immediately 
below the first named, delivers new sand direct 
from the trucks to the batch hopper. 

The storage hopper delivers into a_ batch 
hopper, which discharges into the first sand 
mixer, actually a concrete mixer, into which is 
also introduced a percentage of claywash of 
known specific gravity. In this mixer, therefore, 
the proportions of old and new sand, claywash 
and moisture are intimately mixed before being 
passed to the final mixer, which is of the Simp- 
son intensive type, operating continuously in- 
stead of in batches. The work of this mixer is 
to impart to the sand the maximum bond com- 
patible with its composition. 

The claywash is prepared in a pan mill which 
is driven by a 15-h.p. motor; the mill is dis- 
charged into a mixing tank which feeds the main 
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supply tank. In both tanks the agitators are 
driven through a David Brown reduction gear 
from a 10-h.p. motor. 

The tanks are installed below floor level, and 
the supply is circulated by two centrifugal 
pumps, each of which is driven by a 5-h.p. motor, 
feeding to the sand mixer or to the blacking- 
mixing plant as required. 

A short electrically-driven belt delivers a con- 
tinuous stream of sand to the Simpson mixer, 
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and this last delivers into the boot of an ele- 
vator delivering to a cylindrical vessel which, by 
means of a revolving bottom, discharges on to 
a troughed belt, which rises and in turn delivers 
to a second trough at right angles to the bays 
of the building. This conveyor discharges to a 
troughed belt, which extends for the full length 
of the storage hoppers above the jolt machines, 
and is stepped for delivery into each of same. 
Each belt conveyor is driven by a 5-h.p. motor. 
The whole of the belt conveyors were built by 
Mavor & Coulson, Limited, of Glasgow. The 
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core sand is mixed in a Pneulec mill, and the 
cores are made upon a Jackman machine. 
Air-Purifying or Dust-Collecting Plant. 

The air-purifying plant consists of a cyclone 
working in conjunction with an_ electrically- 
driven fan, the heavy particles of dust being 
settled out in the cyclone. The fine dust is 
finally removed by an air washer, in which the 
dust is intercepted by water-flushed grids, before 
passing to atmosphere. 

The sludge is dealt with by two electrically- 
driven pumps (one a standby), with a sludge 
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separator on the delivery main, so that ample 
and continuous water circulation through the 
scrubbers is ensured. The dry dust falls direct 
from the cyclone into a wagon standing on the 
rail siding beneath. 

The sludge flows into large ferro-concrete 
settling tanks, from which the solids are periodic- 
ally removed. The system is connected with the 
strippers, blow boxes, sand drum, sand bunkers 
and grinding stations by large suction mains, 


FLoor. 
so that a minimum of dust passes to atmosphere. 
Electrical energy is taken from the power 
station at the Devonshire works to a_ sub- 
station at the foundry. The plant installed com- 
prises two 400-kw. motor-generator sets, operat- 
ing on a_ 6,600-volt, three-phase supply and 
generating d.c. at 240 volts. Two 1,250-k.v.a. 
transformers, to step down the a.c. voltage to 
440- and a 150-k.v.a. lighting transformer, in 
which the voltage is stepped down to 220. 

The motors generally throughout the works 
were supplied by the Lancashire Dynamo & 


IN CELLAR. 


Motor Company, Limited, of Manchester ; all are 
totally-enclosed, dust-proof type, and of ample 
rating. 

Hydraulic power is taken from the new station 
of the company. The discharge from the 
hydraulic mains on the works is pumped by 
centrifugal pumps, which are driven by 15-h.p. 
motors, into what was originally a slurry-settling 
tank existing on the site. The head obtained 
from this tank supplies the low-pressure system 
throughout the works. The pumps are installed 
in the cellar, as is also the Keith-Blackman fan, 


employed. 
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driven by a 15-h.p. motor, which supplies the 
air to the mould driers. 

The Staveley company are to be congratulated 
upon their enterprise and upon the acquisition 
of the British rights, of such an important manu- 
facture, and the wholehearted manner in which 
they have tackled the proposition. 

Whilst there has been no prodigal expenditure, 
there has certainly been no cheeseparing. After 
a very thorough inspection of the works one is 
impressed with the fact that nothing has been 
omitted that could increase efficiency, improve 
the product, lengthen the life of the plant or 
add in any way to the comfort of the men 


Catalogue Received. 


Conveyors.—We have received from Messrs. 
Herbert Morris, Limited, of Loughborough, 
Book 187—Morris Conveyors. It is a handsome 
book, bound in leather cloth, with the title and 
name picked out in gold. It contains something 
approaching 450 pages of art paper, with as 
many illustrations. It is genuinely the most 
elaborate catalogue which has come into our 
possession for many years, and those responsible 
tor its publication are deserving of the greatest 
praise for their efforts. 

The rapid rise of the importance of the foundry 
industry in the eyes of conveyor manufacturers 
as potential customers is well illustrated in this 
book, both by direct appeal and subconscious 
phrasing. Actually, Chapter III, a matter of 
thirty pages with forty illustrations, constitutes 
the direct appeal to foundry executives, whilst 
the subconscious appreciation of the industry is 
contained in the foreword to Chapter I, which 
says ‘‘ Nine other chapters are devoted to 
foundries, motor-car works,’’ etc.—a phrase re- 
peated, and only occasionally preceded by 
‘* general engineering ’’ in all other similar in- 
troductions. We were rather surprised to learn 
that the ratio of material handled to the weight 
of castings of 50 to 1 is a very common figure. 
We personally should put it at 100 to 1. The 
initial descriptions and illustrations in the chap- 
ter devoted to the applications of conveyors 
within the foundry industry mainly refer to 
the foundry of Messrs. Morris Motors (1926), 
Limited, of Coventry, the first description 
of which appeared in THe Founpry TRADE 
Journat. Here it is told how pig-iron, coke, 
limestone, sand, cores, moulds and castings are 
all handled by roller, bucket, plate, scraper and 
pendulum conveyors. With reference to the 
photographs on pages 123 and 124 (bottom 
right), we notice the bad practice of hanging 
coats ou walls is still persisted in by foundries 
which should know better. We think that the 

foreword to the chapter on foundry practice 
should have included a note pointing out that 
the efficiency of a moulding machine is governed 
by the possibility of keeping it fed with sand 
and box parts, and getting the moulds away 

from the machine. It is recognised that a 

rapidly-operated moulding machine, unless its 
transport problem has been solved, merely con- 

verts a moulder from a ‘“‘ sand puncher’”’ to a 

porter. On page 134 there is illustrated a port- 

able bucket elevator, the like of which we have 
not encountered in any foundry we have visited, 
and we agree with the caption beneath it, which 
states it is worth a place in many more iron 
foundries. We might add especially those with 
concrete floors, where the boxes certainly tend 
to become higher than is comfortable for hand 
shovelling. The other eight chapters are equally 
comprehensive and interesting for the particular 
industries they cover. Obviously, this book is 
far too expensive to be broadcast amongst the 
thousands of foundries in Great Britain, and we 
suggest that Chapter III might be taken out 
and issued as a separate catalogue for intensive 
distribution. 
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Sands and Sand-Testing.” 


By J. G. A. Skerl, D.Sc., F.G.S. 


(Concluded from page 58.) 


Permeability. 


The permeability, or the ability to pass gases 
through its bulk, is one of the most important 
properties of a moulding sand. In all but a few 
types of mould, such as permanent moulds, a 
large amount of gas and steam is produced in 
the sand when the metal is cast into the mould. 
These gases, excluding steam which is formed 
by the moisture in a green-sand mould and from 
the decomposition products of the clay bonding 
material in both green- and dry-sand moulds, in- 
clude coal gas, hydrogen, nitrogen, carbon 


monoxide, carbon dioxide, etc., which have come 
from the destruction of the coal dust, blackings, 
manure, organic and inorganic binders, etc. The 
volume of the gas depends on the type of mould, 
a green-sand mould producing a greater volume 
of steam, and also on the thickness of metal 
which is cast, because the thicker the section of 


measuring the gas pressure. 


precautions are taken to make the sand more 
permeable or open by the addition of manure, 
coarse sand, or even by looser ramming, so that 
the pressure set up in the mould may be relieved 
before it could destroy the surface of the mould 
by forcing it off, and otherwise forming scabs 
and blow-holes. The skill of the moulder, for 
example, on the North-East Coast, is partly 
bound up with his ability to employ methods 
which will allow the production of permeable 
mouids suitable for all types of castings with a 
close and fine-grained sand such as Erith. Some 
foundries are unable to produce good green-sand 
castings using this sand, and therefore use a 
more expensive but more open red sand. 

Many types of permeability apparatus have 
been evolved, but after careful consideration of 
all the factors involved the Sands and Refrac- 
tories Sub-Committee of the B.C.I.R.A. adopted 
an adaptation of the apparatus devised by L. H. 
Cole, of the Canadian Department of Mines, in 
which the permeability is measured as the time 
which it takes coal] gas at a predetermined pres- 
sure to pass through a column of sand. Factors 
which governed the choice of this particular type 
of permeability apparatus were the possibility 
of using a test-piece comparable in length to the 
depth of an average moulding box and so include 
both facing and backing sand in the same test- 
piece, the feasibility of varying the ramming 
and placing the core on a moulding machine to 
give constant ramming conditions, the robustness 
for use in the foundry ani the general simplicity 
leading to cheapness. 

The apparatus is shown in Fig. 6, and dia- 
grammatically in Fig. 7. It is run in conjunc- 
tion with ordinary town’s gas supply. The 
apparatus consists of a brass or gun-metal cylin- 
der A containing the sand core. The cylinder 
is about 8 in. long (20 cm.) and 3 in. dia. 
(7.6 em.), and fits tightly into the base, a piece 
of wire gauze preventing any loose sand falling 
into the distributing chamber in the base. The 
joint between the cylinder and the base is made 
gas-tight by means of a union and packing (see 
Fig. 7). A simple water gauge B is used for 
Ordinary town’s 


“gas is supplied to the chamber in the base by 


Fie. 6.—B.C.1.R.A. PermeapiLity APPARATUS. 


metal the greater will be the quantity of heat 
dissipated, to be absorbed largely by the mould, 
and therefore the greater the amount of destruc- 
tion of the constituents of the sand. The higher 
temperature in the mould will also increase the 
volume of the steam and gases, because of the 
effect of Boyle’s law, which states that the 
volume of a gas is doubled for each 273 deg. C. 
rise in temperature. One volume of water at 
ordinary temperatures becomes nearly 1,700 
volumes of steam at 100 deg. C., whilst at 1,200 
deg. C. the volume of steam will be approxi- 
mately 28,000 volumes. It is obvious that the 
pressure set up in the mould during the casting 
process and directly afterwards would be enor- 
mous and fatal to the production of sound cast- 
ings were it not for the fact that moulding sands 
are inherently permeable to gases and allow the 
gases and steam to escape and thus relieving the 
pressure. All good moulding sands are perme- 
able, but some more than others, rendering them 
more suitable for the manufacture of castings 
for which other types of sand would not be suit- 
able. Some moulding sands are permeable 
enough for the heaviest of castings, whilst others 
can only be used for this purpose if suitable 


means of tap F. A pilot jet C is placed just 
above the top of the cylinder and serves to 
ignite the gas passing through the sand in the 
cylinder. A metal cap (H), not shown in Fig. 6, 
is placed on the top of the cylinder, and concen- 
trates the issuing gas to a small hole in the top 
of the cap. The cylinder is rammed with sand 
to the required ramming density and the time 
taken between turning on the gas supply at F 
and the ignition, not explosion, of the gas 
issuing from the hole in H give a measure of the 
permeability. 

The ramming density is obtained by weighing 
the sand core in the cylinder, subtracting the 
weight of the cylinder, and dividing the weight 
by the volume (800 c.c.), which is constant. 

It should be pointed out that the time which 
it takes the gas to pass through the sand is 
dependent on the pressure. All the work carried 
out in the Department of Refractory Materials, 
at Sheffield University, has been carried out with 
a gas pressure of 7 cm. water gauge. For con- 
version of other pressures to this 7 cm. pres- 
sure use can be made of the formula: 

Time in seconds x pressure in cm. water 
gauge = a constant. Thus, if at a gas pressure 
of 5 cm. water gauge the time taken was 
35 seconds, 

35 seconds x 5 cm. 


175. 
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Therefore the time for 7 cm. water gauge gas 


pressure would be 
= = 35 seconds. 

Fig. 8, which shows the permeability of three 
samples of Kingswinford sand, each at the mois- 
ture content at which it develops its greatest 
strength, also shows that the permeability de- 
creases with the degree to which the sand is 
rammed. It has not been found possible to 
state any definite conclusion regarding the mois- 
ture content at which all sands are most perme- 
able, but it may be said that for most moulding 
sands the permeability is greatest at approxi- 
mately the moisture content at which the sand 
is strongest in the green-sand condition, and 
that any increase or decrease in the moisture 
content leads to a decrease in permeability. The 
decrease in permeability is most marked when 
the sand is drier, and has helped to explain why 
in certain cases insufficient skin drying has led 
to scabbing trouble. Unless the drying is car- 
ried to a sufficient depth in the mould a zone 
of sand will be obtained which will be less per- 
meable than either the surface of the mould or 
the sand at the rear, and the conditions may 
be such that the surface of the mould will be 
thrown off by the pressure of steam and gas 
which is unable to get away quick enough. A 
mould in a semi-dry condition, contrary to 
general opinion, can be less permeable than a 
mould made in damper sand. 


Table Ill gives the mechanical analyses and 
the permeability results on the sands which were 
examined at the moisture contents at which they 
developed the greatest strength in the green- 
sand condition, together with the mechanical 
analyses after milling, that is, in the condition 
under which they were tested. The table shows 
that there is no obvious relation between the 
amount of bonding material in the sand and its 
permeability. For example, the sands with the 
highest permeability, the Scottish rotten rock 
sands, also contain the greatest amount of clay 
bond, whilst the Erith sands, some of which con- 
tain nearly as much bond as the Scottish sands, 
are the least permeable. 


Although there is no definite relation between 
the percentage of fine and coarse silt grades 
of the sand and the permeability, it will be 
seen that the total silt grade has a very marked 
relation. The higher the silt content the less 
the permeability. The fine-grained Erith sands, 
which consist very largely of the coarse silt 
grade, are the least permeable of the sands 
examined. The relation between silt and perme- 
ability is shown diagrammatically in Fig. 9, both 
for the milled new sands and some actual facing 
mixtures. The permeability of the average 
facing mixture is always slightly higher than 
that of the new sand from which it was 
originally derived and which forms part of it, 
for facing sands contain less bonding material 
than the new sand, and the excess of bond does 
tend to decrease slightly the permeability. A 
great excess of bond means that the material is 
approaching the calibre of a clay, whilst the 
material under discussion is moulding sand. The 
bonding material if in excess of the amount 
sufficient just to wrap round each grain of sand 
to hold it together, will tend to clog the pores 
of the sand and so hinder the passage of gas or 
steam through it. 


An approximate formula for the estimation 
of the permeability of a moulding sand from its 
silt content is as follows :— 


y = 2.52 + 34 


where y is the time in seconds and z the total 
silt percentage. 


The sands which contain the highest propor- 
tion of the coarser-sand grades are the most per- 
meable. This greater permeability of a coarse 
sand is not due to the greater amount of pores, 
for the finest and coarsest of sands may have 
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the same porosity, but widely différent perme- 
abilities, owing to the fact that the larger sur- 
face area of the more numerous sand grains in 
the fine sand offer greater frictional resistance 
to the flow of air or gas than the coarse material 
in the coarse sand. 


A relation between the total sand grades and 
the permeability of a sand may be expressed 


approximately by the formula :— 
z+ 242 
= 9 
where y = time in seconds 
and = z = total sand grades. 


An empirical or rule-of-thumb knowledge of 
this relation is the basis for the production of 
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experience. The following gives the result of 
a test on a particular mixture :— 


Time in seconds. 


Ramming density. | Mixer. Mill. 
1.5 63 40 
1.6 | 94 82 
1.7 | 123 126 


The permeability of the milled sand is better 
than the mixed sand at the lower ramming 
densities. 

The use of a disintegrator after the milling 
of a sand is a luxury if the sand has been 
properly treated. As this is generally not the 
case, the disintegrator serves the useful purpose 


Send. | Clay Fine Coarse | T otal Total | | 
| silt. silt. silt. sand. cent density | seconds. 
Southampton—Badenham 19.7 1.9 12.1 14.0 66.3 5.6 1.5 91 
*» Westwood ..| 21.9 3.8 56.5 60.3 | 17.8 6.4 1.5 | 166 
Erith—Mild Loam ee 9.0 7.2 35.3 42.5 | 48.4 | 3.4 1.5 (1.4) | 270 (160) 
*» Yellow Loam | we 4.7 32.2 36.9 | 54.3 | 3.6 1.5 (1.4) | 175 (120) 
» Medium Loam «of 34.2 13.8 47.7 61.5 | 24.4 4.9 1.4 | 200 
» Strong Loam | wae 21.2 57.9 79.1 | 0.4 6.8 1.4 | 210 
» Extra Strong Loam 16.9 11.3 69.6 80.9 2.2 5.6 1.4 320 
Pickering .. .. 17.3 5.3 7.7 13.0 | 69.7 | 6.8 1.7 | 65 
Bromsgrove—Top Bed oe 6.3 4.1 10.9 15.0 | 78.7 3.6 15 | 83 
” Middle Bed ..| 7.3 4.7 13.2 17.9 | 74.8 3.7 | 1.5 70 
” Bottom Bed 9.2 6.3 16.8 23.1 | 67.7 4.3 | 1.5 115 
Kingswinford—Top Bed ..| 8.9 7.2 24.1 31.3 | 59.8 46 i | 
” Middle Bed 13.2 6.6 26.3 32.9 | 58.4 6.1 | 1.5 | 140 
9 Bottom Bed 11.8 7.3 21.0 28.3 | 60.9 $5 | 4.6 88 
Scottish—Avenuehead ..| 15.7 6.5 5.6 12.1 | 72.2 5.7 | 1.8 | 45 
% Greenfoot. . --| 21.8 3.6 5.6 9.2 | 69.0 7.25 | 1.8 | 51 
»  Loudoun..  ..| 20.2 4.3 6.1 10.4 | 69.4 58 | 1.8 60 


cores and synthetic moulding sands. A foundry- 
man chooses the coarsest possible sand for his 
heavy castings because he knows that the large 
amount of heat developed by the thick section 
of metal will result in a large volume of steam 
and gases which will need to be released quicker 
than would be possible with a finer sand if he 
wishes to have his casting free from scab. With 
the finer sand there is always the danger that 
the gas and steam pressure in the mould, caused 
by the heat, will be sufficient to force the gas 
into the metal or even to force off part of 
the mould face. The risk would be enormously 
increased if the sand is damper than usual. In 
the author’s opinion, the majority of scabs and 
blow-holes are due to faulty moisture conditions 
in the sand, as to the use of too much water 
Auring the milling of the sand or the more usual 
case of a too damp patching and too liberal 
use of the swab. 

Efficient milling has been shown to have little 
or no detrimental effect on the permeability of 
a moulding sand. The average foundry mill 
is not efficient, and this has lead to the mis- 
taken idea that milling is dangerous. A mill 
with very heavy rollers will crush the sand to 
form silt, which, as has been seen, is the cause 
of the lowering of the openness of the sand. A 
mill that cakes the sand is not necessarily dan- 
gerous to permeability. Often this caking is 
due to the fact that the sand mixture is too 
rich in bonding material, with the consequence 
that a brick-clay material is developed during 
milling, especially if the rollers be heavy. Many 
mills do not contain sufficient scrapers to turn 
the sand over, or have them in positions where 
they are not being used efficiently. In the 
author’s opinion, the best type of mills have 
light rollers above the bottom of the pan, and 
are free to ride through the sand. There is room 
for considerable investigation by the manufac- 
turers of sand-treatment plant to raise the effi- 
ciency of their products, especially mills. 


It is often stated that the product of a screen- 
ing disintegrator type of mixer will give a more 
open and permeable sand than a mill. With an 
efficient type of mill this is not the author’s 


| 


of hiding the defects in the previous process, 
even if the defects are largely imaginary or 
easily overcome. 

Scabbing, blow-holes, etc., are not diseases of 
the foundry which come and go suddenly. Foun- 
dries which suffer in this direction are generally 
living in danger of the disease for a long period 
without suffering from it. It will appear gradu- 
ally and die out when drastic measures are taken. 
If the measures are not very severe the disease 
breaks out again. The author would quote a 
foundry making cylinders, which has a cycle of 
scabbing troubles every three or four years. The 
trouble can be traced to the use of a new red 
sand which is very inferior, but the foundry 
cannot be urged to change from this sand because 
it is found practically on their doorstep and the 
nearest adequate sand is some twenty miles away. 


FLAME 
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Another foundry some years ago had an obses- 
sion for giving thorough tests for a number of 
local sands, which unfortunately varied in their 
mechanical constitutions to a very great extent. 
It has been pointed out that a good moulding 
sand consists of one predominant grade size of 
sand with a certain proportion of clay, this 
grading resulting in good permeability. This 
foundry ran into blow-hole troubles in all direc- 
tions, and the reason for this was seen when the 
mechanical analysis of the floor sand was under- 
taken. There was no dominant grade, and the 
permeability was extremely low. The whole floor 
of this foundry was taken up and dumped, and 


two new sands only have been used, and these 
are kept to separate bays. The moral of this is 
never to mix sands of different coarseness ; every- 
thing may be satisfactory for a while, but 
inevitably trouble will be experienced. Never 
change a sand unless the new one is approxi- 
mately of the same grading. 

Foundries in which a number of facing mix- 
tures are used are wise if they keep the different 
types of moulds to one side or part of the 
foundry and make the facing sand for the moulds 
only from the floor sands of these portions of 
the floor. 

To sum up, the permeability of a moulding 
sand is affected by the following factors: (a) The 
size and shape of the particles comprising the 
sand, the presence of silt lowering the permea- 
bility in proportion to the amount present; 
(b) the amount of bonding material present only 
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slightly affects the permeability. Excess of clay 
will, of course, clog the pores of the sand, but 
the material cannot then be considered as a 
moulding sand; (c) the moisture content, which 
is controllable, has an important influence on 
the permeability. Usually the sand is most 
permeable at the moisture percentage at which 
it is strongest; (d) ramming has the greatest 
effect of all on permeability, and is controlled 
either by the moulder or the moulding machine, 
and (e) efficient milling does not make a sand 
less permeable or open; it may improve it. 


The Refractoriness and Chemical Analysis of a 
Moulding Sand. 

The refractoriness of a moulding sand is so 
linked up with the chemical composition that 
these two properties are considered together in 
this Paper. The refractoriness of a moulding 
sand may be defined as its resistance to high 
temperatures, and is of great importance, be- 
cause if the refractoriness of the sand is low in 
relation to the casting temperature of the molten 
metal, the sand may soften and destroy the sur- 
face of the mould, or even fuse with the metal, 
yielding unsatisfactory castings. The import- 
ance of refractoriness in a moulding sand is fully 
realised in a steel foundry, because of the high 
temperature of molten steel, and also because 
the effects of lack of refractoriness of the sand 
are often so evident in the casting. In the iron 
foundry, however, it is only when certain types 
of metal are used or the castings are large that 
the refractoriness of the sand is called into 
question, with the result that it is generally 
considered of little account in the discussion of 
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moulding sands for iron castings. This should 
not be the case, however, because, although a 
sand of low refractoriness may yield a good cast- 
ing, yet the wastage of some sands by the heat 
of the metal leads to the necessity of adding a 
greater proportion of new sand to the floor sand 
to yield a good facing sand than if other new 
sands were used. 

The determination of the refractoriness of a 
moulding sand is not a simple matter, for a 
moulding sand is a mixture of materials each 
having different fusion points, with the result 
that the sand may be said to have a fusion range 
rather than a definite fusion temperature. The 
range extends from the fusion point of the least 
refractory constituent, usually the bonding 
material, to the temperature at which the whole 
mass is molten. The fusion point of the most 
refractory material, usually that of the sand 
grains, composed of quartz, is not reached, be- 
cause the materials of lower fusion point, such 
as the clay, felspars, etc., react with the sand 
grains to form silicates of lower melting points 
than the sand grains. Therefore, the refrac- 
toriness of the moulding sands is best studied by 
three methods:—(a) The determination of the 
fusion points of the sand itself by comparison 
with standard Seger cones fired at the same 
time; (b) the determination of the fusion point 
of the clay bonding material; and (c) the 
examination of the effects of definite high tem- 
peratures on the sand. For iron castings the 
temperatures of 1,250, 1,325 and 1,400 deg. C. 
have been standardised as giving a range suit- 
able for all types of irons, but the range would 
be extended for steel moulding sands to 1,475, 
1,550 and 1,625 deg. C. 

The chemical analysis of a moulding sand has 
been superseded as the chief means of evaluat- 
ing the suitability of a moulding sand in prac- 
tical service. It was customary, for example, 
to assume that the albumina (AI,O,) content of a 
moulding sand, as determined by analysis, was 
a good guide to the amount of bonding material 
in the sand, and, therefore, of its strength. It 
is now realised that this may be very misleading, 
since other minerals in the sand contain alumina, 
and it is possible to have sands with a high 


alumina content with little or no bonding 
material. In the work of the B.C.I.R.A. the 
bulk samples of the sands were chemically 


analysed, as were the separated clay, silt and 
sand grades. 

Table IV gives the chemical analyses and the 
fusion temperature of the sands as determined 
by comparison with Seger cones. It will be 
noticed that the fusion point of the sands is 
always greater than 1,445 deg. C., a figure which 
may seem high in comparison with practical ex- 
perience, when it is found that the surface of 
the mould is fused by the heat of the metal if 
the weight of the casting is heavy. The follow- 
ing facts in regard to this matter must be con- 
sidered. The fusion point as determined above 
represents the temperature at which the sand is 
viscous and unable to support its own weight, 
that pressure reduces the refractoriness of all 
materials and that impurities in the facing sand 
from the floor sand, such as coal dust, ash, slag, 
ete., all reduce the fusion temperature of the 
facing, which will be lower than that of the new 
sand. It is for this reason that it is not the 
general practice for floor sand to be incorpor- 
ated in the facing sands for steel castings. If a 
new steel foundry sand has to be ‘“ let-down "’ 
it is done by the addition of silica sand, which 
is more refractory than the moulding sand itself. 

The chemical analyses show that the sands all 
have a silica content of over 81 per cent., and 
that in general the sands which are the most 
refractory have the highest silica percentage. 
As has been stated above, the coarsest moulding 
sands require less bonding material than the 
fine-grained sands in order to obtain a desired 
strength, and are therefore more refractory. 
The percentages of alumina (Al,O,), iron oxide 
(Fe,0,), and the loss of ignition, which form the 
larger proportion of the chemical constituents 
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of the bonding material, are greatest in those 
sands which contain the largest amount of bond, 
except in one important instance. The Kings- 
winford and Bromsgrove sands, which — by 
mechanical analysis were found to have the least 
bonding material of the groups examined, are 
seen to have high alumina (AI,0,) contents. 
This is due to the fact that these sands contain 
a large proportion of felspar, which are alkaline 
aluminium silicates. The presence of these 
felspars unfortunately prevents the use of the 
red Bunter sands for all but the smallest of steel 
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cases it is found that the refractoriness of the 
bonding material is lowest. It can be stated, 
therefore, that a high percentage of silica in the 
portion of a moulding sand less than 0.01 mm. 
in diameter is detrimental to the refractoriness 
of the bonding material, and therefore of the 
sand itself. On the other hand, the higher the 
percentage of alumina, the more refractory the 
bond. The analyses of the bonding may be cal- 
culated to a mineralogical constitutional analysis, 
and it can be shown from this that the 
superiority of the red sands for green-sand cast- 


Taste 1V.—Chemical Analyses and Refractoriness of Sands. 


Sand. SiO, Al,O;,  Fe,0, 
Southampton—Badenham | 86.94 | 3.58 4.06 
Westwood 83.09 6.17 4.32 
Erith—Mild .., 90.51 3.94 2.16 
Yellow .. 90.30 3.76 2.08 
Medium... .. $6.16 §.72 2.83 
Strong ..| $3.81 6.92 2.91 
Extra strong 87.15 5.75 2.34 
Pickering .. .-| 90.25 4.57 1.10 
Bromsgrove—Top bed .. 86.68 6.57 1.57 
Middle bed 87.52 6.19 1.48 
on Bottom bed | 84.62 7.41 1.70 
Kingswinford—Top bed .., $2.82 8.05 2.20 
Middle bed |) 83.51 8.08 2.50 
s Bottom bed) 84.34 7.16 2.40 
Scottish—Avenuehead .. 81.43 5.74 2.02 
a Greenfoot .-| 82.78 9.33 1.31 

- Loudoun ..| 87.64 6.52 1.34 | 


castings, and also prevents their use for the 
heaviest of iron castings, for felspars have low 
fusion points and so reduce the refractoriness 
of the sands to a large degree. 

Foundry experience has shown that iron oxide 
(Fe,0,), when present in a moulding sand, ren- 
ders it particularly useful for green-sand castings. 
It is commonly supposed that a red sand con- 
tains more iron oxide than a yellow or white 
sand. The analyses show that this is not strictly 
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Loss Fusion 
MgO Alks. on 


TiO, CaO point in 

ignition. deg. C. 

Deg. 

0.12 0.06 0.65 2.83 1.76 1,490 
0.13 0.08 0.78 3.12 2.31 1,450 
0.23 0.20 0.31 | 1.70 0.95 | 1,540 
0.28 0.30 0.52 1.68 1.08 1,520 
0.45 0.34 0.65 2.29 1.56 1,490 
0.43 0.52 0.83 2.63 1.95 1,445 
0.38 0.37 0.46 2.02 1.53 1,470 
0.06 0.23 0.16 2.34 1.28 >1,530 
0.18 0.37 0.09 2.90 1.64 1,510 
0.15 0.26 0.21 2.77 1.42 1,540 
0.27 0.50 0.25 3.01 2.24 1,520 
0.42 | 0.30 0.16 3.56 2.49 1,490 
0.40 0.29 0.25 2.96 2.01 1,510 
0.44 0.45 0.25 2.87 |e 1,490 
0.12 2.82 0.61 2.23 5.03 1,510 
0.11 0.40 0.04 2.77 3.26 >1,540 
0.09 | 0.15 | 0.12 | 1.54 2.60 | 1,540 


ings is largely due to the presence of the mineral 
hematite, which can take up _ considerable 
amounts of water to give the peculiar character- 
istics of such sands, which are so readily epito- 
mised in the ‘ feel.’’ Hematite is not readily 
destroyed by heat, and therefore a sand con- 
taining it as a bonding material does not 
‘ waste ’’ so easily, and in practice has a longer 
‘life’? than other types of sand. The bond of 
the Scottish rotten rocks is of a fireclay nature, 


Taste V.—Chemical Analyses and Refractoriness of the Clay-bonding Material in Sands. 


| Loss | Fusion 

Sand. SiO, Al,O, TiO, CaO MgO Alks. | on _ | point in 

ignition. deg. C. 
Deg. 

Southampton—Badenham 54.02 16.65 14.75 0.58 0.39 1.06 2.35 | 10.20 1,330 
ve Westwood 53.90 20.08 10.40 0.85 0.44 1.88 2.15 10.30 1,380 
Erith—Mild loam .. «| &7.23 11.12 8.51 0.54 0.45 1.17 1.13 19.85 1,320 
- Yellow loam .. 55.60 9.75 11.69 1.14 0.41 1.08 1.78 18.55 1,370 
pe Medium loam .., 54.49 11.98 7.36 0.78 0.55 1.70 1.04 22.10 1,315 
= Strong loam .-| 62.16 11.48 6.29 0.68 | 0.93 1.50 0.94 16.02 | 1,295 
se Extra strong loam |= 57.34 13.21 6.59 0.54 | 0.94 1.62 | 0.98 18.78 1,330 
Pickering .. 7 .-| 72.50 13.04 4.40 0.22 | 0.62 0.81 | 2.74 5.58 1,270 
Bromsgrove—Top bed .. 52.13 | 23.71 8.93 0.48 0.36 2.33 2.84 9.22 1,390 
+ Middle bed |= 53.76 25.39 6.94 0.62 0.34 | 2.06 3.12 7.77 1,400 

ee Bottom bed 55.63 24.64 6.82 0.70 0.44 1.90 2.43 7.44 | 1,415 
Kingswinford—Top bed .. 56.95 23.24 8.00 0.60 0.52 2.08 1.56 7.05 1,320 
ad Middle bed 55.46 | 23.37 8.70 0.85 0.37 1.97 | 1.98 7.30 1,360 

me Bottom bed 56.07 24.20 8.19 0.71 0.45 1.17 1.34 7.25 1,380 
Scottish—Avenuehead .. 54.25 | 26.66 2.50 0.64 1.02 1.71 3.20 10.02 >1,400 
a Greenfoot 52.89 | 31.41 2.40 0.33 0.36 0.10 3.97 8.54 >1,400 

_ Loudoun 54.26 27.51 4.09 0.32 0.20 0.15 | 1.29 12.18 >1,400 


the truth, because the Erith sands contain the 
same amount or more of iron oxide than do the 
red sands of Kingswinford and Bromsgrove. 
Microscopic and mineralogical examination re- 
veals that the iron oxide in the red sands exists 
essentially as hematite, or iron oxide, whilst in 
the other sands, as of Erith and Southampton, 
it is combined with other oxides to form different 
minerals. 

The chemical analysis and refractoriness of 
the clay bonding material are of vital import- 
ance, because the data so obtained explain many 
points which are not obvious from other experi- 
ments. It is remarkable that, as seen in 
Table V, the chemical analyses of the bonding 
material of the widely different types of mould- 
ing are very similar. Except in two cases, the 
percentage of silica (SiO,) does not vary outside 
the range 52 to 57 per cent., and in these two 


and cannot be revived. 

The analysis of the silt grades of the sands 
shows them to contain a high percentage of 
alkalies which are present in felspars and micas 
which have low fusion points. Thus, in addition 
to producing poor permeability in moulding 
sands, the silt grade tends to decrease the refrac- 
toriness. The fine sand, medium sand and coarse 
grades in the sands consist essentially of quartz, 
with a low percentage of impurities. These 
grades form the backbone of most sands, and 
must be refractory if the sands are to be of 
practical use. The red sands, as typified by the 


Bromsgrove and Kingswinford sands, are rich in 
felspars even. in the coarse grades. 

Table VI is interesting because it helps to 
visualise the reason why certain sands, which 
outwardly and by other tests should be good 
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moulding sands, do not produce castings which 
are as good as might well be expected. Picker- 
ing sand, which is typical of some other types of 
yellow sands, has from tests been seen to have 
good strength and permeability, whilst the re- 
fractoriness of the bulk sample is also high. 
Nevertheless, the sand becomes extremely weak 
at temperatures below its fusion point, and at 
the temperature of 1,250 deg. C. is very friable. 
On the other hand, the experiments with the other 
sands, except that from Loudoun, show that the 
material, although sometimes distorted, is 
mechanically strong after reaching the tempera- 
tures of the experiment. Another series of 
experiments, details of which cannot be given 
here, shows, however, that on drying Picker- 
ing sand at lower temperatures from the 
green-sand condition, the strength is increased 
with increase of temperature up to at least 
600 deg. C. But on drying red sands, such as 
Mansfield and Bromsgrove, the sand becomes 
weaker after a certain temperature is attained, 
and remains weak until such a temperature is 
reached as will frit the sand together again. 
This weakening of the sand is well known in 
those foundries using red sands who have dried 
their moulds at too high a temperature. Space 
does not permit of the full discussion of this 
matter of the range of temperatures during 
which a moulding sand is weak, weaker than 
when it is dried in the stove, but it offers 
reasons why Scottish rotten-rock sand is so good 
for dry-sand work, why a red sand is preferable 
for green-sand moulds, and the bad _ stripping 
qualities of other sands necessitating the use af 
facings and other dodges to preserve the sur- 
face of the moulds. 


Surface of Castings Made in Raw Sands. 

This research carried out from flanged pat- 
terns to represent thickness of metal, } in., 1 in. 
and 2 in., yielded very interesting results, but 
about which too much cannot be written at the 
present moment. The following were some of 
the points of interest. The sands were tested 
without any addition of blacking, ete., and in 
hoth the green and dried condition:—(a) The 
weaker the sand down to a minimum amount 
of bonding material, the better the surface of 
the casting; (b) the green-sand castings gener- 
ally gave a better skin to the casting; (c) the 
drier the green sand the better the surface of 
the casting. The moisture contents to give the 
best green-sand castings contained approximately 
the moisture content which gave the strongest 
sand; (d) milling improved the surface of both 
mould and casting; (e) fineness of the sand is 
not essential to the production of a smooth 
skin in green sand. They are necessary for fine 
detail; (f) excessive moisture causes ‘ burning- 
on’; and (g) dried moulds are more prone to 
“burning-on than green sand at proper 
moisture content. 

The results of these tests are somewhat 
startling, and are of such a character as to 
suggest modifications in present foundry prac- 
tice. Research work on these lines, with the 
addition of used and silica sands, will help to 
clarify the idea& on the subject. 

An interesting example of the value of a 
knowledge of the refractoriness of moulding 
sands can be given. A foundry on the North- 
East Coast was making a. number of plates 
1} in. thick in special iron, and found that 
they were unable to make them successfully with 
a good surface with their ordinary green-suni 
facing mixtures. The new Erith sand was the 
medium or strong loam, as generally used be- 
cause it contains a useful amount of bond for 
mixing purposes and is therefore economical, 
and this was tried in various ways, such as with 
and without different percentages of floor sand 
and coal dust, with coke, manure, etc. The use 
of the worst sand in the foundry, even from the 
fettling shop, was not successful, as it sometimes 
is for this type of casting. The best results were 
found when using the natural sand, which was 
passed through a disintegrator to break down 
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the lumps. It was suggested that the refractori- 
ness of the sand should be increased by the 
addition of silica sand, as sea sand. This re- 
sulted in a better skin, except for markings and 
bad places on the surface caused by the presence 
of shell in the sea sand and lumps of clay in the 
Erith loam. To counteract this, it was decided 
that Erith mild loam should be tried. This was 
milled alone, and the castings had an excellent 
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and make a dirty place in the casting at that 
point. It should also be remembered that the 
bond will soften below its fusion point and that 
the presence of carbonaceous material, such as 
blacking, coal dust, ete., as well as the pressure 
of metal will cause the softening to occur at a 
still lower temperature. The proper distribution 
of bonding material by efficient milling through- 
out the mass of sand will be conducive to the 
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skin. As will be seen from Table IV, the fusion 
point of Erith Medium Loam is 1,490 deg. C., 
and of the Strong Loam 1,445 deg. C., whilst 
the Mild Loam fuses at 1,540 deg. C., a higher 
refractoriness of at least 50 deg. C. A study of 
Table VI, on the effect of temperatures of 1,250, 
1,325 and 1,400 deg. C. shows that these tempe- 
ratures have little effect on the Mild Loam, but 
the medium and strong loams suffer consider- 
ably. Other things being equal, the weaker the 
sand the greater its resistance to molten metal. 
Efficient milling has an important effect on the 
surface which can be obtained from facing mix- 


production of an even surface to the casting, 
and, except in isolated cases, such as very heavy 
castings or with especially hot or alloy metal, 
render the sands, which have been examined, 
refractory enough for all castings in iron. 


Conclusion. 

The chief results of the experiments which 
form the basis of this Paper may be summarised 
as follow :— 

(1) Moulding sands consist of a mixture of 
coarse material (sand) and a very fine material, 
the clay grade, which contains the bond. The 


Taste VI.—Condition of Briquettes of Sands Heated to Definite High Temperatures below the Fusion Point. 


Sand. 


1,250 deg. C. 


Southampton—Badenham 


No fusion .. 


Westwood No fusion. . 
Krith—Mild loam Very slight fusion of bond 
me Yellow loam .| No fusion—sand friable. 
- Medium loam .| Very slight fusion of bond 
Strong loam 
ia Extra strong loam | Slight fusion between 
| grains 


Pickering 
Bromsgrove—Top bed 


Cracked. Very slight 
fusion of bond 


Middle bed Cracked. Very slight 
fusion of bond 
” Bottom bed | Cracked. Very slight 


fusion of bond 
Kingswinford—Top bed Very slight fusion of bond 
Middle bed 
Bottom bed .. 
Scottish—A venuehead 


Very slight fusion of bond 
Very slight fusion of bond 
Slight fusion of bond 


fe Greenfort Slight fusion of bond 
” Loudoun Sand very friable. . 
tures. If the sand is not properly milled, lumps 


of clay are often to be seen on the face of the 
mould. Milling causes the breaking-up and even 
distribution of these lumps of clay throughout 
the sand. As Tables LV and V show, the refrac- 
toriness of the clay bonding material is always 
less than that of the bulk af the sand, and since 
Table V shows that often the bonding material 
fuses at a temperature below that of cast iron 
when it is poured, the pellets of clay will melt 


Bond fused between grains Slagged  .. 


Red and extremely friable 


Temperature of test. 


1,325 deg. C. 


1,400 deg. C. 


Incipient fusion .. we 
. Incipient fusion .. “4 
Very slight fusion of bone 
. No fusion—sand friable. . 
Very slight fusion of bond 


Slagged-deformed. 
Slagged-deformed. 

Slight fusion of bond. 
Very slight fusion of bond. 
Slightly slagged. 

Nearly complete fusion. 
Slight fusion of bond Slightly slagged. 


Bond fused Bond fused. 


Cracked. Very slight | Cracked. Slight fusion 
fusion of bond | of bond. 
Cracked. Very slight Cracked. Slight fusion 
| fusion of bond of bond. 
| Cracked. Slight fusion Cracked. Slight slagging. 
of bond 
Cracked. Slight fusion Cracked. Slight slagging. 


of bond 
Very slight slagging 
Slag formed ig 
Partial fusion of bond 


Slag formed. 

Nearly all slag. 

Partial fusion of sand and 
distortion. 

Slight fusion of sand and 
distortion. 

Distorted Bond fused. Distorted 

and still friable. 


Partial fusion of bond 


Bond fused. 
and friable 
sand grains are usually of the same size, and 
this grain size predominates and determines the 
coarseness of the sand. The percentage of the 
clay grade determines the ‘‘ weak ’’ or ‘‘strong”’ 

nature of the sand. 

(2) The strength of a moulding sand is in- 
creased by ramming, by the addition of further 
bonding material and by milling. For new 
sands, at least 10 min. milling is required to 
develop the greatest strength. 


= 
e 
e 
le 
e 
3, 
e 
t 
i 
y 
a 
t 
r 
f 
3 
| 
___ —_—_—|—— 
‘ 
] 
s 
. 
n 
e 
4, 
e 
d 
e 
d 


90 


(3) The strength of a moulding sand is con- 
trolled by the moisture that is added, the 
strength increasing with addition of water to 
dry sand until a moisture percentage is reached 
at which the sand is strongest. Further increase 
in the moisture percentage decreases the 
strength of the sand. The “ optimum ”’ green- 
sand moisture percentage varies with each sand. 


(4) The moisture percentage required to give 
the greatest dry-sand strength in a sand before 
it is dried is always greater than the ‘“‘ opti- 
mum ’’ green-sand moisture percentage. 

(5) Drying a sand at 200 deg. C. increases the 
strength of the sand twenty to thirty times. 

(6) The permeability of a moulding sand is 
decreased by ramming. 

(7) The permeability of a moulding sand is 
controlled chiefly by the coarseness of the sand. 
An approximate figure for the permeability 
can be obtained from the formula :— 

20 
y=- 242 
where y = time in seconds 
and 

Efficient 
ability. 

(8) The permeability of a moulding sand is 
decreased by the presence of the silt grade in the 
sand. The relation between the permeability 
and the total silt percentage can be expressed 
by the formula :— 

y = 2.52 + 34, 
where y = time in seconds 
and ¢ = total silt percentage. 

Inefficient milling produces silt. 

(9) The percentage of clay present in a milled 
sand has little effect on the permeability. 


total percentage of sand grades. 
milling does not decrease perme- 


(10) There is no relation between permeability 
and moisture percentage, but in practice the 
latter must be kept as low as is consistent with 
the ‘‘optimum’’ moisture content as deter- 
mined in the strength tests. 

(11) The natural moulding sand should contain 
at least 80 per cent. of silica, the refractoriness 
decreasing with the percentage of bonding 
material in the sand. 

(12) The refractoriness of the sand examples 
examined, as determined by the Seger cone test, 
does not vary to a great extent, all the sands 
having a fusion point greater than 1,440 deg. C. 
It is emphasised that this temperature is 
decreased by pressure. 

(18) The chemical analysis of the clay grade is 
remarkable in the consistency of the silica per- 
centages recorded, which vary between 52 per 
cent. «and 57 per cent. The two exceptions have 
higher silica percentages, and these bonds are 
the least refractory. 

(14) The refractoriness of the clay grade is 
governed by the percentages of silica (SiO,) and 
alumina (Al,O,), and it is shown that increase in 
the ratio of alumina to silica results in a higher 
fusion point of the clay grade. This result is 
confirmed by comparison with the Al,O,: SiO, 
equilibrium diagram. 

(15) The colour of the bonding material is no 
criterion of the percentage of iron oxide. 

(16) The ‘rational ’’ analysis of the clay 
grade shows that the iron oxide in the clay grade 
of the red Bunter sands is almost, if not en- 
tirely, in the anhydrous form of the mineral 
hematite. In other sands it exists in the 
hydrated form as limonite, Fe,0,, H,O, and in 
these sands an amount of water is probably 
adsorbed in the bonding material. 

(17) The effect of the alkalies, iron oxide, and 
the other oxides on the refractoriness of the clay 
grade is masked by the much greater effect of 
the larger percentages of alumina. 

(18) The silt grade contains the greatest per- 
centage of felspar, rendering this grade low in 
refractoriness. 

(19) The existence of a range of temperature 
at which a moulding sand is friable, especially 
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those containing a high percentage of iron oxide 
in the bond, is shown, and its importance in 
practice is suggested. 


The results obtained in this work on natural 
moulding sands, and in particular those dealing 
with strength and permeability, which are the 
two chief properties of an iron moulding sand 
in as far as foundry practice is generally con- 
cerned, have been proved to apply to foundry 
mixtures, and in these two directions at least 
this report has immediate practical value. Many 
of the other results must form the basis of the 
production of synthetic sands, whether for steel, 
iron, or non-ferrous castings, and so will be 
useful in the near future. 

Finally, the author would tender his thanks 
to the Director, the Council, and the Sands and 
Refractories Sub-Committee of the British Cast 
Iron Research Association for the opportunity 
for conducting research on moulding sands, and 
their permission to give this Paper. He also ex- 
presses his indebtedness to Mr. W. J. Rees, 
B.Sc., F.1.C., of the Department of Refractory 
Materials, University of Sheffield, and to the 
many practical foundrymen whose interest and 
advice can only be partly repaid in the form of 
this Paper. 


Cupola Melting for Non-Ferrous 
Alloys.* 


By T. MavuLanp. 


Rapid and economical melting, ease and 
ability to get hot metal, low melting loss, absence 
of heat and noise, and absence of fumes except 
when tapping are some of the advantages to be 
derived from cupola melting of brass. Ability 
to melt efficiently borings, turnings, spillings, 
skimmings, washings and insulated copper wire 
is another favourable consideration. 

For two and a-half years the International 
Harvester Company has been melting bronze in 
a special cupola of small diameter, 35} in., shell- 
lined down to 224 in. It is operated on low- 
blast pressure and low air volume, using fixed 
carbon fuel. The metal and coke charges are 
weighed on a scale situated on the floor level 
near the cupola and are elevated and dumped 
into the cupola by a mechanical charging 
arrangement having a skip hoist and operated 
from the floor level. 

The molten metal is tapped into a 180-lb. 
crucible hung on a trolley from an overhead 
monorail connecting with pouring cranes which 
serve all moulding floors. In this way molten 
metal is taken from the cupola to moulds direct 
without transfer. The operator occasionally 
ascends a platform located on the charging door 
level to observe the progress of melting or to 
poke down the charge, poking down being 
necessary only when long gates or other bulky 
materials are used in the charge. 

The cupola air-blast system is equipped with 
a volume meter and pressure gauge. The slag 
hole is located on the side of the cupola and the 
charging appartus in the rear. The section of 
the cupola from the bottom door to a foot or two 
above the melting zone is lined with a 2-in. 
monolithic silicon-carbide refractory backed by a 
course of firebrick and a course of Sil-o-cel brick 
for insulation. Ordinary firebrick is used above 
the melting zone. 


Preparing the Furnace. 

For the monolithic lining, from 400 to 550 lb. 
of silicon-carbide cement are required. This 
lining is good for three weeks or more, depend- 
ing on the tonnage melted and the care taken 
in daily patching. The life of the firebrick and 
insulating brick backing is approximately one 
year. Patching takes one hour of labour every 
morning, the bad spots in the lining requiring 
as a rule 20 to 40 lb. of silicon-carbide cement. 


* Abstract of a Paper read before the Chicago Convention of 
the American Foundrymen’s Association. 
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After the tap hole and breast are fixed up, 
the bottom door is swung into place. 


The bottom door is permanently lined with 
firebrick. The space between the wall of the 
cupola and the firebrick of the bottom door is 
partially filled with moulding sand and then a 
mixture of fireclay and ground firebrick. This 
is done through an opening in the back of the 
cupola, which is then closed from the outside by 
two cupola blocks. 


The bed charge of coke is ignited and brought 
to incandescence by natural draft through the 
open tuyeres. The blast is put on a few minutes 
before the first metal is charged. About 20 min. 
later the metal is ready to tap. The metal 
charges usually consist of alloy ingots, returned 
scrap and sprue and returned borings. They 
naturally vary with the class of castings made. 
When light castings are being produced on 
which there is considerable machining, the 
proportion of returned borings and sprue used 
is obviously higher. 

Two alloys are generally melted, either the 
85-5-5-5 or the 80-10-10, or both. When chang- 
ing from one alloy to the other, all the metal 
in the cupola is melted and drained out before 
the second alloy is charged. An effort is made, 
of course, to run on one alloy as long as foundry 
conditions permit. 

When melting the 85-5-5-5 alloy, the principal 
loss is in zine, with practically none in copper, 
lead and tin. The metal is brought to proper 
composition by the addition of 1.5 to 2.5 per cent. 
zinc to the crucible. In connection with the 
80-10-10 alloy, the main loss is in lead with aslight 
loss in tin and scarcely none in copper. This alloy 
is brought’ to proper analysis by adding 1 to 2 
per cent. lead. The loss varies with the temper- 
ature of the metal and the length of time it is 
held in the cupola. An extremely hot metal, 
held in the cupola too long, will show a higher 
loss than a medium-temperature metal which is 


tapped promptly. Loss of zine and lead is 
apparently by volatilisation rather than by 
oxidation. Experience has shown that loss in 


melting is considerably less in the cupola than 
in open-flame furnaces. 

A metal charge of 550 lb. is used, the cupola 
holding from two to three charges depending 
on the bulkiness of the materials. The bed 
charge consists of 200 lb. of coke; the average 
weight of coke between charges is 34 lb. The 
amount of coke is increased or decreased accord- 
ing to temperature of metal desired. The 
cupola will melt about 10 tons a day, being 
operated by two men, the cupola tender and the 
man making up the charges. 

Fixed carbon fuel, a form of pitch coke pro- 
duced by the Barrett Company, is used in the 
cupola under license arrangement. It averages 
more than 98 per cent. fixed carbon and is low 
in sulphur and ash, making it an ideal fuel for 
non-ferrous cupola operation. 

A large percentage of the material manu- 
factured consists of carburettor castings and 
bushings. Some of the former are light and 
are poured at a temperature as high as 1,260 
deg. C. The cupola takes the place of oil and 
gas-fired crucible and open-flame furnaces. A 
few of these still are used for melting aluminium, 
manganese bronze and other alloys, the demand 
for which is comparatively light and in small 
quantities at any time. On account of the high 
zine loss, the cupola is not recommended for 
melting allovs high in zine content. 


Washington Bridge.—The new bridge across the 
Hudson River, which is now rapidly nearing com- 
pletion, is being built by the Port of New York 
Authority at a cost of $60,000,000, and is claimed 
to be the longest single-span suspension bridge in 
the world. It contains 113,000 tons of fabricated 


steel, 28,000 tons of cable wire and 200,000 cub. yds. 
of masonry. Each of the 635-ft. towers contains 
more steel than is in the whole Chrysler Building, 
one of the tallest skyscrapers in New York City.— 
“* American Metal Market.” 
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Trade Taik. 


R. Y. & Company, Limirep, railway 
rolling-stock builders. Wishaw, have secured a sub- 
stantial order for mineral wagons from a leading 
colliery company which will keep all departments 
of the works well employed for a considerable time. 


BurrerwortH Bros., Livrrep, Newton Heath 
Glass Works, Manchester, announce that they have 
purchased the business of Messrs. J. Humphreys & 
Sons, press and mould makers, of Hulme, Man- 
chester, including their name, goodwill, plant, stock 
and special machinery. 


ORDERS FOR GAS PRODUCERS and gasworks plant 
from Japan, Canada and Russia, totalling £100,000. 
have been received within the past few days by the 
Power Gas Corporation, Limited, of Stockton. The 
plant wil! be manufactured at the works of Messrs. 
Ashmore, Benson, Pease & Company, Limited. 


Henry Ross, Limirep, have launched from their 
Victoria Shipyard, Leith, the steel-screwtug 
** Mira,”’ built to the order of Wilson, Sons & Com- 
pany, Limited, London. The vessel, specially de- 
signed for service at Dakar. West Africa, has been 
constructe under the superintendence of Mr. David 
Arnot, engineer to the owners. 


Iv 18 UNDERSTOOD that negotiations for the pur- 
chase by National Shipbuilders Security, Limited, 
of the Stockton yard of Messrs. Smith’s Dock Com- 
pany, Limited, and the Stockton yard of Messrs. 
Craig, Taylor & Company, Limited, have now been 
completed. An official announcement regarding the 
purchase of these and other yards on the North- 
East Coast is expected to be made shortly. 


THe Wuessoe Founpry & ENGINEERING Com- 


pany, Liwrtep, Darlington, announce that they have 


taken over the business of Messrs. R. H. Kirkup 
& Company, Limited, of ‘to- 
gether with all their patents, drawings and patterns. 
Mr. R. H. Kirkup, the managing director of the 
company, has joined the staff of the Whessoe Com- 
pany, which has opened a department for the manu- 
facture of mechanical-handling, screening and con- 
veying plants of all descriptions. 


Mininc & InpvustRiat Equipment, Limirtep, 11, 
Southampton Row, London, W.C.1, report that 
United Kingdom firms have placed orders for the 
following equipment :—Two thickeners and two 
Rovac filters, to deal with flue-dust slurry; a 
Hum-mer electric screen, to screen ground gypsum ; 
a screen for power-station clinker, a screen to screen 
coal, and another to screen coke; a Hardinge 
laboratory mill; and an Impax pulveriser to grind 
coal. In addition orders have been received from 
South America for three Hardinge mills to grind 
ore. 


AT THE ANNUAL LUNCHEON of the Central Execu- 
tive Board of the Gas Council, held in London last 
week, Sir David Milne-Watson (President), who 
presided, and Sir Arthur Duckham referred to the 
proposed electrification of main-line railways, as 
suggested in the Weir Report. Sir David Milne- 
Watson said that examination of the Report re- 
vealed nothing to justify any hope of their trans- 
port costs being reduced, nor, indeed, any prospect 
of any reduction in transport charges generally. 
It was estimated that the total capital cost for the 
electrification of the main-line railways in Great 
Britain would amount to £340,000,000, of which 
£80,000,000 would be provided by the Central Elec- 
tricity Board, leaving £260,000,000 to be found by 
the railway companies. The annual savings from 
this electrification were estimated in the Report at 
£17,500,000, which would give a return of 6.7 per 
cent. to the railways upon the said sum of 
£260,000,000. It was evident, therefore, that there 
was little margin for effecting any reduction in 
transport costs. Moreover, this huge sum of 
£340,000,000 did not provide anything for the elec- 
trification of the sidings, which would itself cost a 
vast sum and without which the scheme. would be 
incomplete. Everyone was more or less agreed on 
the advisability of the electrification of the subur- 
ban lines, but the question before the country was 
not one of suburban traffic only, but of main-line 
haulage. Already the speed of our steam-driven 
trains compared most favourably with that of the 
trains in Continental countries, and, therefore, it 
was difficult to see in that direction wherein lay 
the advantage of electrification. It must be 
admitted that the possible saving was extremely 
shadowy, and a very small error would turn this 
problematical saving into a definite loss.” Sir 
Arthur Duckham said the electrification of railways 
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would certainly not improve mineral transport. 
The work of shunting and terminals would be more 
difficult with electrical equipment. One could not 
envisage steam or petrol-electric locomotives being 
held available at sidings. 


Reports and Dividends. 

Gas Light & Coke Company.—Dividend for the 
half-year ended June 30 last on the ordinary stock of 
£2 16s. per cent. 

Mather & Platt, Limited.—Interim dividend on 


ordinary reduced to 25 per cent., less tax. In 1930 
an interim of 5 per cent., tax free. 


William Asquith, Limited.—Net profit for 
the year ended April 4, amounted to £12,584. The 
preference dividend takes £10,293; carry forward, 
£9,913. 


Herbert Morris, Limited.—Dividend for the half- 
year to July 31 on the 6 per cent., less tax, and the 
5 per cent. (free of income-tax up to 6s. in the £) 
cumulative preference shares. 


Iron and Steel Production. 


The National Federation of Iron and Steel 
Manufacturers, in their statistical bulletin for 
May, report that the output of pig-iron in May 
amounted to 346,500 tons, showing a slight 
increase over the April* output, --which ~ was 
323,200 tons; allowing for the difference in the 
number of days in the two months the May 
output represents an increase of 4 per cent. 
The furnaces in blast at the end, of the month 
numbered 80, an increase of two during the 
month. Steel production rose from 397,400 tons 
in April to 435,100 tons in May, but as April was 
affected by the Easter holidays and May by 
Whitsun an exact comparison is not possible. 


New Companies. 


Stainless Steel Goods, Limited.—Capital £1.000. 
Director: L. J. Clegg, 14, Figtree Lane, Sheffield. 


Augustus Pearce & Sons, Limited, 129, Carlisle 
Street East, Sheffield.—Capital £3,000. Iron and 
steel merchants, etc. Directors: C. H. and J. C. 
Pearce. 


Personal. 


Mr. Frank E. Crark, of H. A. Brassert & Com- 
pany, consulting engineers, of Chicago, has returned 
to America after a stay of 11 months in this 
country. 


Sirk Francis C.B.E., of Stoke-on-Trent, 
has been re-elected Cchairman of the Central Pig- 
Iron Producers’ Association for the ensuing year, 
and Mr. E. J. Fox, of The Stanton Ironworks 
Company, Limited, Vice-Chairman. 

Mr. Wuuam G. Anevus, B.Sc., has been ap- 
pointed Principal of the Watt Memorial School, 
Greenock. He is at present assistant engine-works 
manager of Scott’s Shipbuilding & Engineering Com- 
pany, Limited, and was previously lecturer in 
mechanics at the Royal Technical College, Glasgow. 
He graduated at Edinburgh in 1913. 


Obituary. 


Mr. Donato M’Grecor, secretary of Alex. Find- 
lay & Company, Limited, Parkneuk Bridge Works, 
Motherwell, died at his residence in Hamilton on 
July 27. He had been in the employ of the firm 
since the works started, over forty years ago. 
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The Scrap Metal Position. 


By ONLooker.”’ 


In spite of the fact that the quotation for 
virgin copper has reacted to 8 cents again, and 
that standard has recently set up a new low 
record, the values of old metals have not come 
back to the point they stood at before the 
Hoover plan sent prices suddenly upwards. 
Spelter has, of course, held most of its gain and 
is now standing well above the lowest point 
reached, which naturally affects brass-scrap quo- 
tations, but old copper has not cheapened to the 
point it stood at before the rise. 


One or two reasons are available to account 
for this state of affairs, not the least important 
otf which is the fact that at existing values the 
recovery of scrap is not a paying proposition, 
and here it is well to remember that there is a 
big lag between the merchant’s quotation to the 
consumer and the price paid to the man who 
first ‘‘ recovers ’’ the material. From the dis- 
mantling of plant, breaking up a ship, or scrap- 
ping an old car, quite a lot of metal becomes 
available, but it needs a good deal of cutting 
and carrying about before it is in a fit state to 
he sold to consumers. The mixed parcel can 
never command a big price, for there are many 
difficulties to contend with. Labour costs are 
very high nowadays, and if, in dealing with an 
old-metal proposition, a prospective buyer can- 
not visualise an average selling price for the 
contents which will cover wages, power, rent, 
etc., and leave some margin of profit, he natur- 
ally prefers to leave it alone. 


Dockyard and arsenal sales often disclose 
bidding at prices above those generally ruling 
at the time of the auction, and since the reaction 
in copper from 9 cents this phenomenon has 
again been observed. The explanation is not far 
to seek and lies in the fact that, just as prior 
to the Hoover announcement an extensive bear 
account existed in all the non-ferrous metals, 
scrap-metal dealers had aiso been selling short 
and covering in the orders received from their 
customers profitably at a later date. This policy 
served very well and proved very profitable as 
long as the decline in new metal values con- 
tinued, but when the turn came, with dramatic 
swiftness, many dealers were left high and dry, 
and must have had a very bad fright. Luckily 
for them a reaction came, and they are now busy 
covering in previous sales and those taken on the 
short-lived rise. Naturally there is competition, 
and prices paid are relatively high. When the 
last rise in copper took place, it was noticed 
that very little scrap came on offer, and the 
explanation, of course, lies in the fact that not 
only were the holders of scrap holding on to 
their metal for dear life, but dealers were mostly 
oversold and frightened to take on more. 

Yet a third reason for the comparatively high 
level at which scrap prices are still standing is 
the uncertainty which exists everywhere regard- 
ing the next move in metal prices. The ‘‘ bearish 
spell’? having been broken by America’s debt- 
moratorium plan, there is now a tendency to 
look for an upward movement and a distinct 
tendency to play for safety by selling nothing 
at all unless it can be covered in immediately. 
Consumers do not seem to be so sure about the 
upward tendency, and are not showing any over- 
whelming desire to purchase scrap unless for 
forward delivery at rates which show a _ real 
saving over new metals. 

Copper may fall, as some people are suggesting, 
to 7 cents and the Zine Cartel fail to raise values 
very far, but it is very doubtful if much reaction 
will be seen in existing quotations for brass and 
copper scrap. 


_ When drilling fibre, frequent relieving of the drill 
is necessary. The backing-off must be greater than 
with metal. Regrind the drill every 20 minutes. 
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IBBONS’ _ Refractories 
embody all the know- 
ledge gained in 97 years’ 
specialised manufacturing 
experience; continued re- 
search and systematic 
testing ensure sound first 
grade products for all 
purposes. A full range 
includes Carborundum, 
Corundum and Sillimanite 
bricks ; these are illustrated 
and described in a cata- 
logue which will be gladly 
sent on request. 


«K GINCE the choice of Refractories depends almost 
entirely on conditions of use, Gibbons 
(Dudley) Ltd. maintain a Technical Service 
Department which co-operates freely with every 
customer in the selection of the proper grade for 
his particular requirements. Should you have any 
query relating to Refractories, this Department will 
be happy to give you the benefit of their practical 
and lengthy experience. 


GIBBONS’ REFRACTORIES 


GIBBONS (DUDLEY) LIMITED, 
Dibdale Works, Dudley, Worcs. 


Phone; Dudley 3141. Telegrams ; ‘* Machine, Lower-Gornal.’’ 


London Office: 151/4, Palace Chambers, Westminster, S.W.1. Phone : Victoria 0128. 
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Iron and Steel Markets. 


. 
Pig-lron. 

MIDDLESBROUGH.—The Cleveland pig-iron mar- 
ket is not in a good position. In fact, any change 
in conditions tends to be for the worse. The 
demand is small and stocks are growing. Efforts 
have been made by the producers to avoid a further 
reduction of output, but, nevertheless, the only blast 
furnace operating at Dinsdale is to be put out of 
operation. This furnace was engaged in the produc- 
tion of ferro-manganese, and its stoppage reduces 
the number of blast furnaces at work on the North- 
East Coast to 2]. However, no surprise would be 
caused by further stoppages. Deliveries of cheap 
Midlands iron continue to come to hand, but, so 
far as can be ascertained, there have been few, if 
any, fresh sales, and if this traffic were to cease the 
market for Cleveland iron would immediately im- 
prove. Offers of low-priced Cleveland pig-iron have 
resulted in little response in Scotland, but business 
may develop after the holidays. The differentiaticn 
of prices in favour of Scotland, however, is still re- 
sented by local consumers, and may to some extent 
have influenced the diversion of orders to the Mid- 
lands. The ironmasters here are still resolute in re- 
fusing any iurther concessions, and they reaffirm the 
following as the fixed minima:—No. 1 Cleveland 
foundry iron, 61s. per ton; No. 3 Cleveland G.M.B., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 
57s. per ton. 

Business is difficult to secure in the East Coast 
hematite market, and, although the rapid decline 
of East Coast hematite prices has been stopped, con- 
cessions are still made rather than that chance of 
business should be lost. As a consequence, prices 
have been quoted at 6d. per ton lower this week. 
mixed numbers being now offered at 61s. 6d. and 
No. 1 quality at 62s. per ton. Buyers are confining 
their purchases to small lots for August delivery, 
and beyond thaf date are unwilling to negotiate. It 
is to be noted. however, that East Coast mixed num- 
bers are now selling at only 3s, per ton above the 
figure for No. 3 G.M.B., and, as the normal margin 
is usually about 7s. or 8s., it will be seen that hema- 
tite is relatively cheap, and prospects of further 
substantial reductions are remote. Orders are nearly 
all for very small tonnages, but a steady trade is 
being done with Sheffield and the Midlands, and odd 
lots have been sold for export. Bessemer mixed 
numbers on the North-West Coast are still quoted 
at 66s. at works. 


LANCASHIRE.—Little business 1s being done. In 
many instances, due. to works being closed down for 
the annual holidays, deliveries have been suspended 
entirely. For delivery to users in the Manchester 
»rice zone, Staffordshire, Derbyshire and North- 
Bast Coast brands of No. 3 iron are on offer at round 
67s. per ton, with Northamptonshire pig-iron at 
65s. 6d., Derbyshire forge at 62s., Scottish No. 3 
at from about 87s. 6d., and West Coast hematite 
iron at round 80s, 6d. per ton. 

MIDLANDS.—Trade is slack in this district. 
There are fairly considerable stocks of iron at 
most of the furnaces, and there seems little pros- 
ect of them being liquidated at an early date. 
or delivery to Birmingham and Black Country 
stations the furnaces still quote -62s. 6d. for North- 
ants No. 3 and 66s. for Derbyshire, North Stafford- 
shire and Lincolnshire No. 3. 


IRONFOUNDERS’ 


DURHAM COAL DUST, CHARCOAL, &c. 


IMPORTERS OF 


FINEST CEYLON PLUMBAGO 


SCOTLAND.—Trade has been practically at a 
standstill through the past few weeks owing to 
the annual Fair holidays. The outlook is not very 
promising on the resumption of work. Scottish 
pig-iron makers are quoting as a fixed minimum 
price 71s. per ton for No. 3 foundry, f.o.t. furnaces, 
with a minimum of 2s, 6d. per ton extra for No. 1. 
The price of Continental No. 3 is 53s., f.0.t. Grange- 
mouth. 


Finished Iron. 


Finished iron is attracting little trade at the 
moment. Business in crown and cheaper grades of 
iron is dull in the extreme, and only part-time work- 
ing is possible. Most of the works have been shut 
all this week, and in some cases will be closed for 
a longer period owing to the stagnation of trade. 
Quotations vary according to the type of order. but 
Staffordshire crown iron is offered between the limits 
of £9 5s. and £10, while nut and bolt iron is at 
about £8 10s. Staffordshire marked bars are still at 
£12 at works, and the mills are but moderately en- 
gaged. Belgian No. 3 iron, of which fair tonnages 
are coming into the country for common nut and bolt 
work, is quoted at about £4 14s., delivered in 
Staffordshire. 


Steel. 

There is very little business passing in the steel 
market generally. Few orders are being placed with 
the finished-steel works, all of which are badly in 
need of orders. The effect of the shipbuilding de- 
pression is seen in a great diminution in orders for 
steel material. The structural engineers also are 
placing comparatively few orders. Galvanised steel 
sheets still have a poor demand, with substantial 
orders very scarce. The market for semi-finished steel 
remains quiet. 


Scrap. 


The Cleveland iron and steel scrap market is 
extremely depressed. Prices have not been so low 
for years, and yet, almost without exception, the 
works are only buying such material as is needed 
for immediate consumption. Ordinary heavy cast- 
iron is quoted at 41s., and good machinery quality 
at 43s. In the Midlands trade is practically at a 
standstill. Heavy machinery scrap in cupola sizes 
is quoted at 47s. 6d., and light cast-iron at 37s. 6d., 
both delivered at works. In South Wales the 
market is lifeless, and similar conditions prevail in 
the iron and steel scrap markets of other districts. 


Metals. 


Copper.—There has been no new development 
in the position of copper. The world consumption 
is small, and little business is now being negotiated. 

Closing quotations :— 

Cash.—Thursday, £32 13s. 9d. to £32 1és.; 
Friday, £32 lls. 3d. to £32 13s. 9d.; Tuesday, 


ESTABLISHED OVER 110 YEARS. 


MARTHA SIMM & SONS Lop. 


Nuns Lane Mills, GATESHEAD-on-TYNE 


BLACKINGS 


Manufacturers of 


ENQUIRIES 
SOLICITED 
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£32 12s. 6d. to £32 15s.;: 


Wednesday, £32 15s. to 
£32 17s. 6d. 


Three Mouths.—Thursday, £33 lls. 3d. to 
£33 12s. 6d.; Friday, £33 8s. 9d. to £33 10s. ; 


Tuesday, £33 10s. to £33 12s. 6d.; Wednesday, 
£33 12s. 6d. to £33 15s. 


Tin.—In the tin market also conditions are less 
satisfactory than might have been expected. The 
tin restriction plan has not been working as well as 
was hoped, the over-issue of 4,000 tons in the F.M.S. 
tin licences for the period March-August being an 
unfortunate mistake. 

Official closing prices :— 

Cash.—Yhursday, £108 ds. to £108 10s.; Friday, 
£108 to £108 5s.; Tuesday, £110 17s. 6d. to £111. 
Wednesday, £109 to £109 5s. 

Three Months.—Thursday, £110 10s. to £110 15s. ; 
Friday, £110 7s. 6d. to £110 10s. ; Tuesday, £113 5s. 
to £113 10s. ; Wednesday, £111 10s. to £111 12s. 6d. 


Spelter.—The spelter market is in a poor position. 
While the market is steady, a very poor trade de- 
mand is being experienced, and, despite optimism 
regarding the Cartel, the outlook is rather obscure. 

Daily fluctuations :— 

Ordinary.—Thursday, {£11 12s. 6d.; 
£11 5s.; Tuesday, £11 10s.; 
£11 3s. 9d. 


Friday, 
Wednesday, 


Lead.—-Lead, like other metals, is not in quite 


such a good position as it has been recently. How- 
ever, the undertone of the market is good. 

The week’s prices have been :— 

Soft Foreign (Prompt).—Thursday, £12 10s. ; 


Friday, £12 5s.; Tuesday, £12 6s. 3d.; Wednesday, 
£12 6s. 3d. 


Light-Castings Wages Agreement. 


Terms of settlement regarding the wages for 
the light-castings industry were reached at a 
conference in Glasgow, on July 25, between the 
National Light Castings Lron Founders’ Federa- 
tion and the Light Castings Trade Union. A 
month ago negotiations broke down regarding 
the situation, and efforts were Jater made to 
bring the parties together. 

A report was considered from the joint sub- 
committee appointed at a conference on July 14. 
The sub-committee recommended reductions of 
2s. 6d. per week from the bonus of pieceworkers, 
ls. 6d. from the benus of time workers other 
than labourers, and ls. from the bonus of 
labourers, with appropriate reductions from the 
bonus of youths under 21 years of age, the new 
scale to become operative on and from Monday, 
August 31, 1931. These recommendations were 
approved by the conference, and will be sub- 
mitted to the members of the respective organi- 
sations for final endorsement. 


Graphite oils, clay washes or mica preparations 
can be used to coat the dies in die-casting machines 
to protect them from the molten metal. 


Telegraphic Address : 
BLACKINGS GATESHEAD.”’ 
Telephone No, : 
740 GATESHEAD. 
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HIGHER PRODUCTION 
AT LESS COST 
AND MORE ACCURATE CASTINGS 
WITH 


LESS FETTLING 
FEWER WASTERS 
CLEANER CASTINGS 


YOUR FOUNDRY 

IS WORKING 

AT A DISADVANTAGE 
WITHOUT THEM. 


WRITE FOR CATALOGUE No. 37 
AND LOOK INTO THE 
MATTER AT ONCE. 


STERLING FOUNDRY SPECIALTIES LTD. 
BEDFORD 


London Cffice : 
13, VICTORIA STREET, S.W.1. 


Telephone: 3345 BEDFORD. 
Telegrams : ‘“‘STERFLASK, BEDFORD.” 
Code: WESTERN UNION. 
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Standard cash 
Three months 
Electrolytic 


Do., September. 
Do., October 
Ingot bars .. 
H.C. wire rods 
Off. av. cash, Jul. 
Do., 3 mths., July 
Do., Sttlmnt., July 
Do., Electro, July 
Do., B.S., July .. 
Do., wire bars, July 
Solid drawn tubes 


Brazed tubes 
Wire 

BRASS. 
Solid drawn tubes 
Brazed tubes 
Rods, drawn 


Rods, extd. or rlld. 

Sheets to 10 w.g. 

Wire 

Rolled metal 

Yellow metal rods 
Do. 4 x 4 Squares 
Do. 4 x 3 Sheets 


TIN 
Standard cash 109 0 
Three months 111 10 
English lll 5 
Bars. . 114 0 
Straits 112 0 
Australian .. lll 17 
Eastern 114 15 
Banca oe es 115 7 
Off. av. cash, July 1J1 11 
Do., 3 mths., July 113 9 
Do., Sttlmt., July Wi 
SPELTER. 
Ordinary .. ll 3 
Remelted 10 15 
Hard 8 17 
Electro 99.9 13 15 
English 12 0 
India ll O 
Zinc dust 19 0 
Zinc ashes .. 215 
Off. aver., July 12 10 
Aver. spot, July 12 5 
LEAD. 
Soft mee ppt. 12 6 
lish 13 15 
Off. average, ‘Julyi.. ‘ 12 16 
Average spot, July 12 14 
ZING SHEETS, &c. 
Zinc sheets, English 20 10 
Do., V.M. ex-whf. 19 5 
Rods 22 0 
Boiler plates 14 0 
Battery plates 15 15 
ANTIMONY. 
brand, Eng 34 0 
inese 22 5 
Crude ‘ 21 0 
QUICKSILVER. 
Quicksilver 16 15 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 
45/50% 10 7 
15% ee 15 2 
Ferro- vanedium— 
35/50% .. 2/8lb 


& 
32 15 
33 12 
36 10 
33 10 
33 15 
64 0 
44 0 
37 2 
37-2 
37 2 
37 2 
38 5 
34 9 
35 3 

9 

9 

5 

2 


ROMROOSSS 
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WEEKLY PRICE CURRENT. 


Ferro-moly bdenum— 
70/75% ec. free 


.. 4/2 lb. Mo. 
Ferro-titanium— 


23/25% carbon-free - 94d. Ib. 
Ferro-phosphorus, 20/25% .. £15 10 0 
Ferro-tungsten— 

80/85% 1/8} Ib. 
Tungsten metal powder— 

98/99% 1/114 Ib. 
Ferro-chrome— 

2/4% car. .. .. £28 0 0 

4/6% car. . 

6/8% car. . £20 12 6 

8/10% car... . £1917 6 
Ferro-chrome— 

Max. 2% car. -. £2917 6 

Max. 1% car. -. £3315 0 

Max. 0.70% car. .. -. £85 12 6 

70%, carbon-free . 93d. Ib. 


Nickel—99% £170 0 Oto £175 0 0 
Ferro-cobalt .. 8/9 Ib. 
Aluminium 98 /99%, . ee 
Metallic chromium— 

96/98% .. 
Ferro- manganese (net)— 

76/80% ioose £10 15 Oto 5 

76/80% packed£11 15 Oto £12 5 

76/80% export (nom.) £9 0 
Metallic manganese— 

94/96% carbonless 1/3 Ib. 

Per ton unless otherwise stated. 


0 
0 
0 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 0 
Finished bars, 18% tungsten £0 2 9 

Per lb. net, d/d buyers’ works. 
Extras— 

Rounds and — 3 in. 


and over 4d. lb. 
Rounds and squares, under 

3 in. to } in 3d. Ib. 
Do., under } in. to 4 in... 1/- Ib. 
Flats, sin. x din. to under 

lin. x jin... 3d. Ib. 
Do., under 4 in. x hi in. 1/- lb. 


Bevels of approved sizes 
and sections. 6d. Ib. 
Bars cut to length, 10% extra. 


SCRAP. 

South Wales £26. 
Heavy steel oe 20 0 
Bundled steel and 

shrngs. .. 114 Otol 18 0 
Mixed iron and 

steel ae 114 Otol 16 O 
Heavy castiron 2 0 Oto2 2 6 
Good machinery for 

foundries 4 Oto2 5 0 

Cleveland— 

Heavy steel ¢ 
Steel turnings 150 
Cast-iron borings 120 
Heavy forge 213 0 
W.I. piling scra 210 0 
Cast-iron scrap 21 O0te2 3 0 

Midlands— 

Light cast-iron scrap 
Heavy wrought .. 25 0 

Scotland— 

Heavy steel 117 6 
Ordinary cast irou 23 0 
Cast-iron borings .. o 330 
Wrought-iron piling 27 6 
Heavy machinery . . 28 6 
London—Merchants’ buying prices 
delivered 

(less usual draft) — 
Tealead . 
Zinc 510 0 
New aluminium cuttings . . 52 0 0 
Braziery copper .. -- 2 00 
Hollow pewter... 7200 
Shaped black pewter -- 53 0 0 


PIG-IRON. 
(f.o.t. unless otherwise stated.) 
N.E. Coast— 
Foundry No. 1 61/- 
Foundry No. 3 58/6 
Foundry No.4... 57/6 
Forge No. 4 57/- 
Hematite No.1 .. ae 62/- 
Hematite M/Nos. .. a 61/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 71/6 
d/d Birm. .. 84/6 
Malleable i iron d/d Birm. 115/- 
Midlands— 
Staffscommon* .. 

» No.4 forge* oe 61/- 

» No.3 fdry.* wn 66 /- 

» Cold blast, ord. 

» roll iron ee 
Northants forge* .. ar 57/6 
»  fdry. No. 3* ae 62/6 
 fdry. No. 1* 65/6 
Derbyshire forge* . . = 61/- 
fdry. No.3* .. 66 /- 
fdry. No. 1* . 69/- 
basic* . 
"ed /d Black Country dist. 
Scotland— 
Foundry No.1... on 73/6 
71/- 
Hem. M/Nos. d/d .. me 70/- 
Sheffield (d/d district)— 
Derby forge as 58/6 

» {dry. No.3. ae 63 /6 
Lines forge 

»  fdry. No. 3. es 63/6 
W.C. hematite .. 81/6 

Lancashire (d/d eq. vege 
Derby forge 62/- 
fdry. No. 3 67/- 
Staffs fdry. No.3 .. 67 /- 
Northants fdry. No.3... 65/6 
Cleveland fdry. No.3. 67/- 
Dalzell, No. 3 (gpocial) 102 2/6 to 10% 5/- 
Glengarnock, No. 3 87/6 
Clyde, No. 3 87/6 
Monkland, No. 3 .. aa 87/6 
Summerlee, No. 3 .. wa 87/6 
Eglinton, No.3... 87/6 
Gartsherrie, No. 3.. 87/6 
Shotts, No. 3 os -s 87/6 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron; delivered 


consumers’ station for s 


Iron— £s. d. 
Bars (cr.) 915 0told 0 0 
Nut and bolt iron . 810 0 
Hoops .. 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 O0to 12 0 0 
Bolts and nuts, ?} in. x 4in.12 5 0 

Steel— 

Plates, ship,ete.8 15 Oto 817 6 
Boiler plts. 9 0 Oto 915 0 
Chequer plts. “ 10 7 6 
8 7 6 
976 
‘ 815 0 
Rounds and squares, 3 in. 
to 54 in. 9 7 6 
Rounds under 3 in. to Rit in. 
(Untested) 6 & up. 
Flats—8 in. wide and over 8 12 6 
» under 8 in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. oe 12 0 0 
Hoops (Staffs) 95 0 
Black sheets, 24g. 8 5 0 ‘to 95 0 
Galv.cor.shts.24g. 976to 915 0 
Galv. flat sheets 9176tol0 5 O 
Galv. fencing wire, 8g. plain 12 0 0 
Billets, soft. . 417 6to5 7 6 
Sheet bars .. 412 6teo417 6 
Tin bars re 
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Per Ib. basis. 
Strip. 104d. 
Sheet to 10 we. ee 12d. 
Wire es pa 12d. 
Tubes .. 1/6d. 
Castings .. oo 


Delivery 3 cwt. free. 
6 phos. cop. £30 above B.S. 
16% cop. £35 above B.S 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CLirForD & Son, Lrurrep. 
NICKEL SILVER, &c. 
Per lb. 
Ingots for raising Td.tol/l 
Rolled— 
To 9 in. wide 
To 12 in. wide 
To 15 in. wide 


tol/7 
1/1} to 1/7} 
to 1/74 


To 18 in. wide .. 1/2 to1/8 
To 21 in. wide . 1/2} to 1/83 
To 25 in. wide 1/3 to1/9 


Ingots for spoons and forks 7d. to 1/33 


Ingots rolled to spoon size 10d. to 1/63 
Wire round— 
3/- to 10 g. 1/43 to 1/114 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. oo 3 
No. 2 foundry, Valley .. 17.00 
No. 2 foundry, Birm. .. 12.00 
Bessemer . oe 18.76 
Malleable .. 18.76 
Grey forge 18.26 
Ferro-mang. 80% - 85.00 
O.-h. rails, w'ys at mill .. 43.00 
Billets 29.00 
Sheet bars 29.00 
Wire rods 35.00 
Iron bars, Phila. . 
Steel bars 
Tank plates 
Beams, etc. 


Skelp, grooved steel 
Skelp, sheared steel 
Steel hoops 3 
Sheets, black, No. 24 
Sheets, galv., No. 24 
Wire nails 

Plain wire 

Barbed wire, galv. 
Tinplates, 100-lb. box 


COKE (at ovens). 


Welsh foundry 22/6 to 25/- 

» furnace .. 14/- to 15/- 
Durham and Northumberland— 

»  foundry.. oe 13/- 

» furnace... oe 13/- 


TINPLATES. 
f.o.b. Bristol Channel 
LC. cokes .. 20x14 box 13/3 to 13/6 
20x10 , .. 


C.W. << 12/9 
co oe 25/6 
20x10 ,, 18/10} 
ow we << 14/- 
Terneplates.. 28x20 -- 27/- per 
box basis f.o.b. 


SWEDISH CHARCOAL IRON & STEEL. 
Pig-iron .. £6 0 0 to £7 10 0 
Bars, hammered, 


- basis .. £1710 0 to £1810 0 
Bars and nail- 

rods, rolled, 

basis -- £1517 6 to £1615 0 
Blooms £10 0 Oto £12 0 0 
Keg steel £32 0 0 to £33 0 0 
Faggot steel £20 0 0 to £24 0 0 
Bars and rods 

dead soft, st'1£11 0 Oto £14 0 0 


All per Englizh ton, f.o.b. Gothenburg. 
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Electrolytic Copper. 
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Spelter (ordinary). 


Tin (English ingots). 


TUBES AND FITTINGS. 


Current Discounts. 
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AVERAGE MONTHLY PRICES OF STEEL SHIP PLATES (NORTH OF ENGLAND). 


Feb. March April May June July Aug. Sept. 


Jan. 


Year. 
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BOSOM OH AMIS 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


BENNETTS HILL, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


18, 


SPECIALS, &c. 


NON-FERROUS METALS 
JACKS 


HEMATITE, BASIC, 


All grades FOUNDRY, 


EEE 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line.. 
Minimum charge for one insertion 3/ 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


ETAL Moulder, experienced as Foreman 
4 and Under-Foreman, requires position as 
Foreman, small foundry, England or abroad.— 
Box 858, Offices of THe Founpry Trape Jovr- 
NAL, 49, Wellington Street. Strand. London. 
W.C.2. 
APPLICANTS for the position of Pattern- 
+ maker under Box No. 340, June 11, are 


thanked. and notified that an appointment has 
now been made. 


WANTED, Qualified Metallurgist, to take 
control of ironfounders’ laboratory.— 
Apply by letter, giving age and full particulars 
of experience and qualifications. to Box 852. 
Offices of THe Founpry Trape JourNaL, 49. 
Wellington Street, Strand, London, W.C.2 


OUNG Metallurgist wanted by Midland 
firm specialising in high-quality cast ‘ron. 
Must have foundry training and good laboratory 
experience.—Apply, Box 848, Offices of THE 
Founpry Trape Jovurnat, 49, Wellington 
Street, Strand, London, W.C.2 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry JOURNAL. 


Any Member, Associate Member or Associate 
of the Institute of British Foundrymen who 
desires his qualifications to be inserted in the 
column must forward to the General Secretary 
of the Institute the following information :— 
(a) Name and address; (b) name of present 
employer (or last employer if unemployed) ; 
(c) brief particulars of qualifications, experi- 
ence, and type of position required. The name 
will not be disclosed until the candidate is in 
communication with a prospective employer. 
Announcements will be inserted in two succes- 
sive issues, unless announcers’ requirements 
have been met with in the meantime. 


Any employer wishing to communicate with 
a candidate should write to the General Secre- 
tary, quoting identification number. 


The Institute of British Foundrymen and the 
Proprietors of Tue Founpry Trape JouRNAL 
wish it to be clearly understood that the 
accept no legal responsibility in connection with 
this service, for which no charge is made to 
members of the I.B.F. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester. 


NOREMAN Steel Moulder at liberty. Ex- 
cellent record; light work and also heavy 
up to 95 tons. Converters, Siemen’s, electric 
and crucible; familiar with all up-to-date prac- 
tice. (135) 
NOMMERCIAL Manager to well-known firm 
of iron, steel and mullieable founders re- 
quires similar position, or as representative. 
Works and D.O. experience and costing. (136) 


JOOUNDRY Manager or Head Foreman de- 
sires position. Modern and progressive, 
thoroughly practical. Soumi technical know- 
ledge. Of proved ability. High-class internal- 
combustion engines. Electrical and general en- 
gineering. (137) 
FrOUNDRY Foreman requires re-engagement. 
Extensive experience, high-class brass 
foundry work, also as iron-foundry foreman 
Marine engineering, oil engines and turbines. 


(138) 


MISCELLANEOUS. 


MAGNIFICENT 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers 
or Let on favourable terms. Unique oppor- 
tunity for Manufacturers. 
Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


“OR Sale. Modern J.ondon Iron Foundry 
with railway-siding facilities, on acre of 
land. Electric power and small machine shop 
suitable for castings up to 3 tons in weight. 
capacity 20 tons per week. Overhead crane and 
all equipment.—Box 850, Offices of THe Fowun- 
pry Trape Journat, 49, Wellington Street. 
Strand, London, W.C.2. 


BRISTOL. 


ro Engineers, Founders, Manufacturers.— 

Fine site of nearly three acres on arterial 
road, with Foundry and Workshops and own 
Rail Sidings into the premises. Modern Offices, 
Warehouses and Workrooms. Central Heating. 
—CuHarvtes A. Tricks & Son, Auctioneers, 
St. Nicholas Street, Bristol. 


PUBLICATION. 


YLAND’S DIRECTORY of the Coal, Tron, 
Steel, Tinplate. Metal, Engineering. 
Hardware and Allied Trades. A new edition 
will be published next January. Secure yow 
advertising space now. Rates on application.— 
INDUSTRIAL Newspapers. Lrp., 49, Wellington 
Street, Strand, London, W.C.2. Telephone : 
Temple Bar 3951 (5 lines). 


MACHINERY. 
QWVANTED, Darling & Sellars Moulding 


Machine (or similar), with turnover 
table, 44 in. x 20 in.—Wricur’s Founpry 
Company, Limirep, Havelock Street, Leicester. 


AND MIXERS.—New and_ Secondhand. 

Ask us to quote.—W. Breatey & Com- 
PANY, Station Works, Ecclesfield, 
Sheffield. 


OR DISPOSAL.—No. 4 helt-driven Roots 
Blower (Thwaites Bros.) ; discharge pipe 
114 in. bore, complete with escape and dis- 
charge valves. No. 4 electrically-driven Roots 
Blower (Thwaites Bros.) ; discharge pipe 114 in. 
bore, complete with escape and discharge 
valves, and 25 h.p., 120 v., D.C. Lancashire 
motor, speed 650/860 revs.—Apply G. & J. 
Were, Lrurrep, Cathcart, Glasgow. 


THOS: W. WARD, LTD. 
ROBINSON 30-in. Plane-Iron Grinder. 
JANVIER Die-Copving Machine, with 8 

faceplates up to 24 in. dia. 

EVER-READY Electric Table Surface 
Grinders, 14-in. and 20-in. dia. stones. 

B.S.A. Centreless Grinders, for work about 
1 in. dia. x 64 in. long. 

4-wheel 12-in. x 18-in. LOCOMOTIVE (Bar- 
clay, 1921 make); copper firebox, brass tubes ; 
160 lbs. w.p. 

12-ton STEAM PILLAR CRANE (Chaplin), 
46-ft. steel jib; cylinders 8 in. x 14 in. 

About 25/30 tons of Good Secondhand 
GALVANISED CORRUGATED SHEETS 
about 7 to 8 ft. long. 

WIRE ROPES, 43 in. dia., 360 ft. long. 

WIRE ROPES, & in. dia., 1,000 ft. long. 


(ASK FOR ‘‘ ALBION ” MACHINERY 
CATALOGUE.) 


ALBION WORKS, SHEFFIELD. 


GANISTER, best quality for cupolas, also for 
Steel Works.—Astsury Simica Company, 
Brooms,’’ Park Lane, Congleton. 


WANTED. complete set of issues of Foun- 
DRY Trape JovrNaL covering 1929 and 
1930, bound or unbound.—Offers to Box 854, 
Offices of THe Founpry Trape JournaL, 49, 
Wellington Street. Strand, London, W.C.2. 


wy PRAW ROPES.—Manufacturers wish con- 

nection with importers and large users.— 
teply to Box 860, Offices of THe Founpry 
Trave Journar, 49. Wellington Street. Strand, 
London, W.C.2. 


"Phone: 287 SLOUGH 


SAND PLANT 


IN STOCK 
Small Jackman SM4 Aerator... £12 
Halls “Invincible” Mixer ... £18 
“ Herbert” Mixer, as new £32 
All above BALL BEARING. 
4 ft. 6in. “Evans” Sandmill ... £20 
5 ft. Universal Sandmill... £26 
6 ft. “ Jackman” Sandmill ... 
Pneulec Oilsand Mixer, type PM £14 
Jackman Rotary Sifter ... 
Foundry Machinery 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


THE ORIGINAL MAKERS 


DEGASIFIED 


REFINED 
| 


PIG IRONS | 

|| FOR 

i ALL CLASSES OF | 
HIGH-DUTY CASTINGS 


| BRADLEY & FOSTER Lro. 
DARLASTON 
STAFFS. | | 


TELEPHONE: DARLASTON 16 (P.B. EX) 1 


RYLAND’S DIRECTORY 


(2,200 pages 83° x 5%”). 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades. 


Write for advertisement rates now. A 
new edition will be published in January. 
Closing for press shortly. 


INDUSTRIAL NEWSPAPERS, Ltd. 
49, Wellington St., Strand, London, W.C.2. 
Telephone : Temple Bar 3951 (5 lines). 
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